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Tb.« Greølogical Snrvey U making a geologi« 
magi «f the UuiLed Slut ua. wliids ntJceesituLea the 
prepti rutin ti of ft topographic base inup, The 
two are l.ii-iing isauiid togethor in tbe form of ;tli 
iillus Mie parts ■.■ f which ure eollud folio*. Eacli 
j>»!h» (.’otiaisiH of a inpo.;r.tpliK' linse map und 
Lji-'t»ii.j^ie- tnaps of s small uren of i Miiiitry, tugether 
vvith explnimtory und desuriptivv tugts, 

TILE TOPOGUAFU 1 C MAP. 

Thi* features represent«! *«u tb« tupugrepliie 
må]) ure of three disum-t kinds: ( 1 ) itiei|miliriefi 
of surture, caQed ■■ ■ H*t\ as j ilains, pluUmm valleys, 
liUJs, niitl muiMttum>; ( 2 J iliKtrihutiun of water, 
sidleil •h'iumi’fa at Hlreunia, bikef*, und swaiups; 
(H) the worka <>f man, otill i.oi mUitr/>, as rgtuls, 
reilrosuk, benn id aries, v tilages, itu il ri ties. 

—All elevfitiuNH ar«* un'ii-ured from tueål i 
aes ■level. The heigb.ts of many points are æeu- 
rutflv detarmined, m nJ lliom* which ure most 
importen t ure gU'fJi "ii Mm mnp in flgures, 
[t i* dtfsirahie, hinvever, to givr- the elevation of 
til] piuts of Uae uren imipped, to d elmente the 
horixoittal outliue, oruuutour, *«f all alupe«, und tu 
itiil;o:u> Mieir grade uf »Icgr '***'»1 -redpur-i, This 
t*s ijoiie bv lines votumet i ug points of eijuul eleva¬ 
tion ni hi ve menu sea-le ve I, the li lirs being drawn. 
ni. regU-lju* verti ral interval*. I'lirst* Imes fire 
udlod t.onfunrs, und l lu- uniform ve tilrid Space 
I n‘i weeii etu-h liv o t’oui.oiii'K i- i* al l oi I rlo* ctwttøfr 
Con toure und elevati"li!* urr printed in 

browti. 

J'lii- Basuner in wliie!.tours i-xpres-Tdeva- 

tion, fomtj, and gnule i* diown in th** folio wing 
skot oh und eorres[ tumling eutitour mnp: 



Pi«, L—Tilml ?kt'tch Ilt 111 i'iidTniMHtilimt cuntoUr 111 n11. 


The sk ri oh represent- u ri vor vnlley lietween 
r.\v«< lii lJs. In tin- i'oregmniid i-1 lu* .sen, ivilili n buv 
which ts purt ly c losed by ii hoolted Hund-bur. Qu 
omdi side nf the vulley is u lenm-c. From the 
U*mt' r ts *>n the right, n fiill ri-* 1 -' giitdiitdly, while 
fru tu that ol the luft the iri nuurt asoetids steeply 
in n prmpice. <‘.'onirn>t*.l vriih Miis precipict* is 
rlio gentie deseeut ..f the Midland -dope. In the 
mnp e&oh of tbese feature* is imlicatcd, directly 
hen oat li ils pusiiiun in tlm rkt-hh, by rnutnitrs. 
The fullowing expliumtiou mny rmike vleiuvr the 
mamier in whieh vontours delineato elevation, 
form. and grade: 

I. A votitmir ifulieiiLetj iipproximiit.ely n iut*rtmii 
lieight nbove seo-levd. hi this illuBtratiou the 
uoiiioiir interval is f«el.; therefiirc i Iji- von- 
toursnre drauu ni 5U. l"". I nu, »i mi Fvol, »ml so on, 
ubove seu-level, A long t Im con tour iit 25( i feet !te 
all point« of the surfnce 2od tWt uImjv" sea: and 
simihirly ttiih :iriv ullivr cMittmir. In thv upace 
lietween any two con tour* ar*- fmiint all elevations 
ftWi x the Imver atitl bvlow the blglier contoiic. 
Timo tht; conto ur at lao f.-ci fall> jus! behov the 
dlue of the tenui't?, ivhile thai at 2 oo lies i 
ubove the terme** therefoi' 1 all points *m the 
i-'t , i:ii , i i air showu i*, be iilijit tlimi Ifjo bnt Icrjs 
thun SI«! teet iibove sen. The snmmit uf the 
hig her liill is strited 1** 1 in U7" fc*«t nbuvc sea; 
aia-tmiutgly the lamltilir ni llyn feel. siJJTulimls it. 
En this illustration TiearJy all the i-onttuu-s ure 
ti U til bered. Wliert* this. i- not [n.ssible, certuin 
cini tours—uay eveiy tiftli »uie— an* iteeeittnated 
und autiilieml; the heights uf ntliers mny then 
bv nscertained by eouuthjg rip ur doivu fituu a 
uuiubered cootour. 


EXPL ANATION. 


2 . Con tours 1 1 1* lim: i liv forms of slopee. Siueo 
contours urr lhiu Lin anus liorisioiital bues eonfurm 
iug lu i li« si i i'fiiee uf lliv gi'"iiud, thvy -vi io I 
smootbly (di'iiU. srunittli surf aves. reoede iitlo ril I 
reen tru ut mig tes uf m vi aes, und projéet iu passi ug 
ulanii jirutiiitiviievrt. Tlu* rvhitious >*f .'um-un 
eurvee and uugles i«i forms of fhe landscape eun 
be travel in the »nap and sketch. 

3 . Con tours show the approxiumt* gmdv <f 
any al op*. The vertical space Iwtween two ixm- 
tours ii) the -orne, whetlier they liv along a i lilT 
or tut a geiitlti slup*': but t-u rist- n given Intighl 
on a geutle alopn* om* muet gu fmher Mum ou a 
stev] i sh*pr. uml tliervforu eontmirs are for »puri 
*.pii gvul.lv slufies and nuur ti uge l her uli steep nuea. 

For u tint or gnu tly 11 n 1 1 ul atin g c< mn t.ry a simili 
eoutour tuterval i» iisclI ; foin ateep or min mt uin- 
ou» i.mimtiy a large idlt-rviJ i.- ueccrøary* Fin■ 
smallest interval nsed ns the iltlas shwts of tlu* 
Geolngicul Sui vey is u ft-eL This is u*ed f**r 
re^iosa Jtk»; tin* MUsiaai|ipi delta uml the Cismal 
Sniiinp, lu mapjiiitggreut nuuintain ntsssr like 
thoae i ti ColurmlOf the interval tnny lie 2nn fevt. 
For iuiermediiiL'* relief >'ont..ur intervals < f tM. 

2H, ftft, mi l lun feet an« nst-d. 

Drai wi/gc.—WaLei-coiir-ses nr c iitdivalrtl by blue 
lines, If the sTtettm ibms the %ear roiiii'l l.hv 

I- 

line is druwn uabrukflii, but if ilie climinvl is dry 
a juirt of the ymir Mie line is brukvli ur dotteil. 
Wliere il Bllmiiii sihks und |v j j,p[ jusii's sit Mie s«r- 
fuce, tiie auppoiMHl uuilui’gwamcl uniirue us sluuvn 
by s bl ukeu bluu line. Lakes, inur&heA, und othei 
Ixnlie* of wal'T ai'f- alr.11 -li *n ti in Idue. by appf"- 

prlate oonveotiumd uigtifi, 

CttHurf \—The lvurkri uf mni], sueh ns rmids, 
railruuds, stid t**o n-, i*gcther witli touudjiries ■ *f 
towusbii*), eo 11 ii ties, and States, and urt i tidal 
details, arv primtal iu hlmk, 

Sinf* 8 .—The mm >>f ihv United State* (cxcl'ul- 
iug Aluskiij i- ib..iit '! 1 02 u, | Jiii | -ijuare tuih's. Oli 
u ump vvith lliv M'idit i*f l mile to tht* inch 111 i - 
vvoukl cover H,02fi,^(Mi aipiure tnchea, and to 
aceotuniudute it Mm gm] ier di mons ions vvould m*ed 
to bu uljoiit *2-10 by ISO friet, ivaeh Hcpuire mile 
of ground unrfuce vvould be repreeented by n 
srpiiti'e itu'li uf uijtp Mirface, uiid ont* Iiiuiuf ruile 
on the gruimd woiihl he reprcsiented by a linear 
Inch ou thi* map. Thif rektion betweeu distumw 
irt nature nud * Hm**piimliiig dUtaucc on the mnp 
Is called tlie svale uf the map. [n this Civse il “ i 
mile to un inoh," The -mit? mny Vmexpressed uk* 
by n fractioti, **f wfcich the uamerator U » length 
OU the tusip uml Mur ileiiniiiiritttor the >. , uriv*.j*.»nil- 
big Lutgth tu udture espressed iu the saim- unit. 
Thus, fts i liere ure €» 3,300 imW iu n udle, ti« 
scule"! mile to ti 11 inch” is expneåigd by 
Dutli uf lims I* mvi huds ure uscil ou tin; uiupu uf 
the Oeolugicul Survey, 

Tluce ucides ure nner 1 ou the ut Jus aheets of 
the t ieologicti 1 Survev; the .-mullest. is fhu 

mteimediate mid the Inrgest Thcst* 

corivsj>uH'i aj>pi‘*>ximateiv to 4 miles, 3 miles, 
and 1 mile on the gr**11 ud to au jueh *111 the map. 
On the svale r J„, n -Kpiurt* inch of map surfnce 
represents mi-1 crre-poiid.- nmrly t»* 1 -pinrc 
mile; *>U llu* sciib- In nln-ut 4 sqtiare miles; 
and on the Heale to nbout U: stjuare miles. 
At tli t- ln»| i mil >d ttadi at his sliect the scale is 
exp]*es3od in three dillen-nr vvays, one beting u 
gruihmt*"l lille repi'er.i-ntiug miles und [mi-K > . ( 

miles iu KnglisJi inelu s, onotfmr itidicatiug dis. 
tauoe in tlio ri« tri c system, and n third gi ving thu 
fruetioual svale. 

Af/ii* tr tu tint/ fpuith'>unjltx. — The map is 
beiug publisheil iu cithis sEieet- of cmiveuieut .size. 
uhich are laumdvd by parallels uml meridians 
Th« comsfjHinding fi*nr eomered porticni^of trr- 
ritory ure eullvil tpuu/nitrAt.-a. K:irh -livet nu 
the scoJe uf c*'lilJiili« oiic s juaré degree, i. "., u 
liegrxre uf ktitude by a ilrgm* of iungitmlc; each 
died- * *11 Mm* -'"ile *d euutuius otut-tjurirM;!* uf 
H »juart! 1 1 egn *1*; wiefa uliu-i itu the seub- uf , 
contalUB oue.sixi.veiilli uf u srpiai'C ilegree. The 
amw "f lin- H'oi'i'eapinii I ing ijuiuirai iglea are :d>oiis 
4001 ), 1 1 ii 11 a, and * 2 .Ml rti|iuire miles, røpcetively. 

The iitlus du-'-ls, beiug ouly purts of out* mug. "]' 
the United States, un- htid oiu wdthout rugård lu 
the bomukry lines uf the Staten, coimiies, or tmvn- 
slups. T" eauh si 1 eet, und tu tllv ijumlttmglu it 
repreaeuts. ia given tht* nome uf somt welbkuown 


luwii )U- uaMirul fen ture vvithin iln limits, und at 
! In* hjiIuh und eonnaiw i>f eacli Muml the luimeH (*f 

udjili * ilumls, if piihlkihud, ure gn'iute*l, 

x rtf tht Utpotjrrtphic *h/< i . — \V ithin thu 
lii.11 i 1 h of ncah* 1 he topograydili: ulitmi. in mi aevumte 
uml di uraet vris tic deliu«atiou uf thv relief, drtiin* 
uge. and eiilnirv uf thedktHct rtpntaented, Vieiv- 
i ug Mie latidoeajve, iuap in ti and, every chivmoter- 

istie feiitiiin uf .-utiick'nt magiiitnih- nhiHlld I"* 
rei-.-niu.*iibti . li sbutild gitide the tt rn eler ; *in 1* 
the in vestur ur ovvuer wln> de^ires to oaccrtuiii ih« 
po^itiuti uml -uri'oundiugB **f pn-perly l<> I*** 
tioiight i*r fwdvl; .save ihe engineer juvliiuitinry 
siirveyu iu locating roada. ruihvAyn, am I 1 ni gation 
dili'heu; gimvidi* edueational mjUcriid ror ^elio«ds» 
and li'*iii*-s; amt serve iiiauy uf th<- |Htrpnai*a of u 
mnp for liiéul reforenee, 

THE GEØLOUru MAR 

The iinipfi regireseutiug areal g«oluL p y jthow by 
eul urs and eoiivoutiuual signs, »n thi* r-.g«»grag*liit* 
base map, the ‘lintributioti of tv«'k funnationa on 
the rtiirf.u t* of the eaith. and the stnieliire-H 4 'i:lion 
mnp Miown tlieir malergruiud lelaliom*, us for uh 
knoWli, uml in sucb detail as the si-sil*- perrilitv 

HINl s OF Uoi'HS 

Itm-ks ure of many kinds. T|ie original rnlst 
of the em 1 li tv us Jj Co bu bly ci-mposed *rf hjtuoufi 
purt?#, mid 1 cU utlmr rocks have buen dei'S wii from 
il. in olm vvay or nnother, 

.Vtiiiospherie jigemdes gi'udually break up igim- 

oim r*»eks, rurmitig s ujicrficutl, ■ *r -turfidol. dopuuiis 

of elay, sund, und gravel Deposits of Thi- rim® 

hil-.)' beni ful'liji'it ou himl s uJfJ.ic(-s htUce thi! ejlf* I 

lh-f uvuh-gii 1 lime. Tlit',-uu]j Mm- ttanspi.n iug 

agen*-i c - *'i strrnms the surlk-iuE nuiterials uf »SI 

uu.-> and 1, rig i tus ure cuodi to the sen. vibere, 

.do 1 tg vvith luiiieriu] derived from the hind by Mu> 

action of tlir traves on thi? coast, thev fumi urf/. 

■ 

u mtfiitif rtti'l'#, arw usijTiUv lifirtlniol in Up 

<*-1 isj^lxii 111 -174 1 i' p wrtiidsuuie, und 1 iiii^u<rii\ hni 

tlir^ ni ry Fonmiu ime^DsoHdiU^d mid siill lus 
i'jt 11^11 1 i'uidcH" Uy tln j gcologUt, |JO[;ni]url) 

n uh mud, find May. 

From timn time in geolngk* li m nry igm^ 
l 1 iisi fithl Uedioaemt^ry rocks lin ve betin dtsejdy 
inir!i s i!, r^itHtiiliduti^F and rsiisi-pt a^;iin aln»vf tht* 
»nrfm-ts tif tht \Tftt«r + lu rlnw- fchrotigh 

tht 1 n^jUri^ uf prtÆsiire, mov^iyiji^ mu\ elnsiuical 

intii*!!, ih ry nr- < • fc*-n glv^tly ullrrtd, uml in (hin 
cf»ntJi( 3 tni thev are intUiworphtv rwk.'t. 

Itfiuouj* —The^ ure mok> which have 

rrndi-d mid from a Eii|iud -luiii. A- 

li m hiii j n exjrlnhmd, HfcKlimentmy roekw wure 
ri.'| Miiiitfd mi Lhe original iguftiusroekn, M'tirmijjh 
tin* m 111 1 ^crlimeliizLtj rocks of nll Jiguii 

molri'ii pmitrml has from tune to timu l>ccn l'orml 
upwar^l Lo or ueor the surfiice, und ih ure uole 
Holinhiicd. When fclie ohaniii F ur vents inU« 
wliieh this mnfren mafcurial is forued l!« m>t 
refil'h tin- ^urftice, it either consulntete^ In erntk^ 
or iiH 4 tir>^erotaiEig the b& 1 t)itigp]jia«H P thtis fi rm- 
i Vig dike?!. or eisc* spreftcb out hefwei'n the > tru lu 
in tu ryo titnlity, eaJJéil si Ils or kiucolilh^. Swk 
ure i uII+h! WitliitL tin Ir roek 

tlsey eool alowly, uml hunre niv gener- 
fil] \ of crv^tuiHiit Xzxtttm, WLeu ihn elumuei« 
i'eneh the Jiurfiiee the la- agofteii flow out uml build 
up vohwiiHHrø. These kvas em*] mpidly iu rhertir, 
m'ipLi riiii* 11 olusay <U’ r more nfteu, u piutklly crys- 
lulliii'* ri'inliti"ii. Thcy in« usiiully ru"n* in* J*'«s 
1 i*i fui 1 ■. 'l'lm ignoous rocks thus foj'mml iipmi t-he 
surfai'H ui» ral led gut? tt-s/rp, Exj.dosive ucLiuh 
oftuli ui-eumpatiti'.- vulraiiii- criiptiou.-, eailsing 
ejet* ti uti s of *lust or ash and larger frag irieuts, 
Thivse mulcriitls ivltcu uatUfuliiiitt'il <*o Jis ti tu te 
briH-i-iii’, ngglollli*rutes, iilld f ti fT_-_ The f(rd I whl'll 
earned intu lak* 4 or seas raay luvom*- srrutitled, 
S" ll*. iu have the structure of seJitueutaty rocks; 

TJii* uge uf ou tgueous r*u:k i-* <ift*>n ilillkull -u* 
lm|Hpssible tu drtentiine. Wheti it etits :«< i'oss n 
ftéilliiieTiLury rock, it is youjjger tlum thal ruck, 
und vvlmli a s**<!in)eutary rock Is dupuKihid nvt*r 
it, tin* igncmiH mek is t-he older, 

I'jider l.ltc ihlSm-nce of il*. mtinir uml cheruicrd 
lotvrs uli igin-uVis rock muy be mel.umurgiliuHi'd, 
The uh* ration mny i ti vol ve o tt ly n o-arraugemmit 
>»f iht minut'' guirticles or it may lie iierumpanitul 
by 11 chunge IU diautcal aud lulucmlugic compose 
ti*>n. Ftirlinar, the smictare c*f the rock maj* be 


ehanged by the developUcnt of pUmu of divi¬ 
sion, so that ie split s iu *>eu' dirertinn more e usi ly 
Miilli iu Uthei*s. j'hmt a gran itu muy giuwi, i itt<» u 
grmis-. and fimu lEiai into u thiru-solivst. 

Mwufffly rai m. —TIhihc con 1 prise all rocks 
vvJiicli have beeit dcpoHtled under water, whether 
in sen, kke, or stream. They form u ve ry large 
purt .»f the dry lund. 

W lien the muterialsuf wtiich srdimentary rocks 
i*iv composed fire carrie*! ns s>did particlcs bv 
w uter and deposited an gruveb sund. ur tuud r the 

* kp »sit ir called 11 tiimihaiiienJ -* iliiin*nt. Tbese 

may liecome himlelnal int*.ngloiiieraTe. sand- 

stem«, or simle. A ben I lu* itnitcria! is enrifed in 
sidmJun by the ivater uml i» de| h»H ited without 
ilu- aii I (jf tifCj it i?, cullxd n c hu mi (rul sediment; 
if deposited witli thu aid uf lifc.it is called an 
urguiiH* sediment, l'lir ni"j<' i in g >1 »ri an I reckf- 
form ed frem elieiniuid and urgunk: de.poajts ure 
linies tone. chert. gyjtsiim, n«Jr, i run ure, peat, 
liguitc, ond cool. Anv *»m* - f Mie tdn»v- ^»li. 
iiiciitary 'deposita muy b*- -*-parrst*-ly f* 1 Eue>j, or 
the »liÆerent mutermta muy le* tnrermiugled in 
many travs, producing .. gr.-.u *, arie ty uf rm-ks.. 

Sedimentary n»cks ut.- usunlly made* up of 
lavere or betis which eau bu esudly sepurated. 
Theae Invers are caJJ*-*l stmUt. f!*u*k^ deposited 
in .-ucuessive luyers are sairl iu 1 »<- sLmtiJied 

The snrfnce of thu eartii is mit lixed, os it seerne 
t*» be; it very slmvly risos or sinks over wide 
uxpiiiiscs, and asii t'Ues ur sidisides Mm s hored tues 
"I the ocean are o hungr* I: urens ,,{ di-p.iaition msy 
lise fibove the wnter uml liuéomc laud iireus, am I 
l»mi Iireits muy *iuk bclo .v Mm wat»*r and Iteeome 
arens of deposition. If Xi-rth ,Vinenes were 
gruduully to sink 11 tlnm-uiid but the -*a wuuld 
lli>w nver the'Atlantic cr«vt und the M ississipjd 
and Ohto vallevs frutn the (inlf of Mexico to the 
f i i'cst Rikvs; Mie A] g-alueiiiun Muimtaitta wuuld 
lmcnme au archiju-lngu, nhd tin* "i*i'un'.- sbur« 
Would traverse Wiscoimi n, brea, oud K mi sus, ond 
f.vtend ihenci* to Texas. Mure ex Ir naive eliungea 
thnu this repeate*tly (»reurred iu the guist-, 

’l'he (■hiU , ai:ti*r *>f iJiecnuinul sediments may lit* 

uJianged by che nu in il ninl dyn.. ir tictiou so as to 

pi-odut* metaanorpluc rocks. Iu thi* metamor- 
phism of :l sediuietitary rtM'k, jn*.t iis iu tlu* ineta- 
in*>rp]iiam of mi ignemm reck, tin: sitbntarmes uf 
vMtivh It is (ionixw*se.i nnty enter hit*> new rom* 
l»i nations, or tre« substamms mny Ije addrd. 
When thery- pr* »c —.*4 nr*- ■ •» »ri 1 piete the -rdinieii- 
tnry rmrk become> <*ry slnllim*. .Sireb ehiuigé^ 
muisform satidstuae Lo *.puii (jdte T limcsiune i*> 
nmrblt', aml mmiify "ilmr ren-k- jhi**»rdwg to 
tludr coDiposititin. A sy stem of parallel, divishm 
I'Ijiiics is often jii uiliu'fd, whieli mnv cross the 
ui'iglmd beds m* at-mia at niiy iingle, d^ocks 

* li vid ed by sin-h platKin mr ndk*il dnt«-s or scliiats. 

Rocks of uiiy period uf lin* carth’s Uistory mav 
bt* more ur htxs alt er*'* I, I ml t, lu* yu luger formå- 
tions have generally ene«perl marked metautor* 
j'hknuand the oliJ».*-t tedtiiirQUf kuuwii, though 
gedrnlly tht* U1»®1 al tern I, iu -»inr lund i ties 
n-nmiu t^seiitiolly imuhangeii. 

Stir tidal j*o *jlw,—Theau etubrnet* tin* soils, claya, 
'itnd«, gravels, and buwMcr- M1.1i veimt Lin- s ur face, 
whether deri ved ..fim lpreakiuy up .,r •] is Inte¬ 

gra uon **f the under ly i ug rueks l»y utmospheric 
Ligeneit'S «.»r from gluciaJ actiuii. Sorlifial muks 
t-lmf are due to dbitiLt-gralioii nrc {irnduecd chiefly 
by the action of air, watur, frost, uiiinmls, and 
pbmtfi. They con nist, n min I v uf (lu- leuHt Htdwble 
parti* of the rocks, whivb reumiq after the more 
Siduble parts have 1 s ■ * ■* 11 I surhed out, iiint hrnL*** 
strii known ns residmd prmbi. t-. Suil-j and &«b 
soils are the most import mit. Rcsidual uccumu- 
lntbius ure itften wu.-ihed *'i l.»h»wn into volleys or 
utlier depre$si*» u.h, whi-re they l*»*ly»- und form 
Jei'H.isit .4 that gnuir im** flu* -v*limi-otary i*|,m 
Suriicinl rocks thai are due to glacial notion are 
formel *»f Mi** prudiieN nf .li-intr gi'ui lun, togrther 
tv i tli bowlders and fragments of i"ek ruldied from 
il ie Hiti'fafie and ground U»gether. These are 
npreml irregidarly »»ver ile* tuvriiory oeiuipiotl by 
the ice, and form n ini.xtm*' of clnv, pidddee, und 
bou lilers wbinli U knowu ns liil. li may occnr 
U 4 a .nheet ur Im* biimdu*il iliN* hilla »lul lidges, 
furming morames, ilrnmliri**, and other -giet* i al 
forms. Much of this lutXbd materinl was waahed 
*nvav from the ice. ioLHorU*»l by .vuter, ond nAr 
jAJsiled as beds or trains ol raml aiui clay, thus 
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DESCRIPTION OF THE TINTIC SPECIAL DISTRICT. 


DjuIii huje c v* 


GEOGRAPHY. 

X< hint nat uml »rir uf. —TJip Tint ir .»perial dis- 
irii'i i- LHiiiDiltMj Iiv lin* parallels uf uorlh l&titude 
3t>" 1 "* -lir I I'" • 1 1 i 1 1 Ml« meridians 111 55' aml 

tJii li>, Ir im s<»mt*vvljjif. ov<*r IT miles in leugth 
tinrib und siiujli I rv abtilU 1 II mil«" east utal iv«sL 
linviiiL' un urenof 239,23 mpnn« miles. It mcIedeS 
portions - 11 ‘ pi i j n1> :lih 1 I [alt wmiilkA Utak. 

tf Tim Titil.ir dis trit-1 indtalen tins 
ru ri (.rul portion »J Mi« T i i j t i ■ M> >u i ti ni ua, with 
parts “I' l,ho udjuceul Valby*. Thege monnturns 
form in tli ih lutiMnl« Mm piiatmmit'mn 
uf tin* narrow moimtaiu ringes wbicli 
risn Hlmiplly from lin* level vidbys of the flrøat 
lin*!II. mut llicv lian* itu* jhh'LIj-shiiiIi tretid elmr- 
iirlcriatic? «f Miis ty pi* ni mon ti tabs. hi tof.nl 

l«ngfh tlii* rung« doeft nol. exeoed 4.i Irs. luit it 

uinv 1 m* eotmiibrcM ua cou linning to tbe uorlh in 
tin* ( hpurrli MiouiUmis, and lo tlie sohMi in Mie 
Cunyui Runge, fruin whieli it i» sepitruted only by 
irørrmv pa-m*-. Tlie-e three fanges bure a eom- 
inoii trend, nin 1 un? froiu o to I” tulle- wide. 

Ill tin* tjnrtiieril [lortbli of the distrbt the 
Tin tir Moimtubs f»»rui u well-defineJ, narrow, and 
simple mmmtain ridge. bn-dered by 
wide vnlliiyw t« till* e«st oml we*r_ In 
tin- w.iitborn jH>ni«.u of the dhtrtct hnjKirtanl 
trnnui*t*i>« spiir* ex tand feualwurd Imyond it- 
lommluneH and ahiiøst eomiect this runge wilh 
the Wnsutvli, Al ih« iiurtheru end of the range 
sin i i hu I*«« "pur* extend lo tlu* we-t, Witliin 
the limits of Mie di* trit! t the erøt nf tlieue 
moimtuins ntlaiu* mi ultitaid« of over 80QR feet, 
Tilith' Moiintimi hellig S314 feel. In Lin- uortb- 
ern portion I li« im u*e iinportunt peuks are lVuiktud 
hi nl Knreku ]Kiuks, liudivH Moimlutn, Mammoth 
ti mi 8imis, penks, und Tre as nr« 11 ilt. Tintin Val¬ 
by. horder5ug the runge on t.hc wost, bus an ele¬ 
vation of fifiUfl feat, and iJonhelt \ tdby, oji rim 

røwt, in 4IHI0 feer. film ve sen level. The relief w 
marked, run I the nbniptness "f the c bange from 
I lu- tilecip miiun(jiiii sUijiOk to Uie nlmoet level Val¬ 
ley (loer* is ii *1 viking Feature, Tim Tintio Mortn- 
tnina t til friet, ruprørent oufy llie uppeir parts of a 
iiiLiiinhniii rutiss, tbe lu«er slopes und fuothills o! 
«llieii ur« i iilln'itb'ti Ijifileutli I hr Valley deponits 

EHpeeirdlv iflumieUristn: uf this portion of tbe 
rung« urts th« eanytHia OJ? “ gu Ir II es" wbieb extern! 
\v*;at«!inl into Tiiitic Vullev. Tliese 

- I.aieral uk 

liave lidrn eut well bark to\v;nd the Ur *' 
urvut **f lin* Tintic Mountnins. Tin* most iuijHirt- 
:oit .-ire Ktit-eku 1 bil< It, Mmntuotlj Ihisin, Ijragoii 
l'niiytin, Kuby Ibdlo«. und Diunmnd liulcb. Tbu 
pritedpul pu;ire nf llir hiuid uf Krtrcbi t.T[|]idi 
und of linlo- I h.llou. Tb« kinuer han l>een taken 

åf 

by tb« line *<f die Uio dninde Weatern. and is 
u]so mi tiii|H>rtant Wagon roUle from t)i« ranvhes 
of t bis li en Valley t* i tlm mrning to« ns nf this dis- 
fri et. Silvor Ptws, at the head of Ruby Hollow. 
is u»«d only for tin- lutter piirpo.se, 

Ihvtiiht'j, <im/ irnftr vw/j/ify.—The area of the 
Tintin disiriet is tribut,ary to three draiuage 
basina* Tintin A'ullev, wjuch is tribn- 
biry in tiirn t.n Hmier Kuuiti ; (Indien 
Valley, whteh drillus nnrtbwai'd by t,be Jordan 
Hiver into Hji] 1 Lsilio; and f'edar Vjilley, uu ind«- 
jiuiuleiii tnelosed im-dn. Only one perenninl 
dtri'um t.lunranl Oeek eKisla wiiliiu f his area, 
and it i* nol indignuouH in tb« Tiutio Moimtattis, 

1 111 1 reprenenl-i .li'uinage Frem i.lie slnpes of Moiiiit 
N«bo, tn the \V uflitteb Runge. Curmut Creek 
en i* tlifmigli tb« 1 tviuiKvui's« spur* nF ih« Tintin 
iMrimMuSnuin :i lu. Id Paiiyou nt die brud of (i oshen 
Valley and fimva nortliwanl into I 'tab Iuike, fur 
nisliiug w ilter for dm ir ri gut i«n of I ioslie« Valley, 
'l'lu' rhuniiet* <>f tb« eeeasicriml or seasonul stivriiu* 
hviilptiire the h I optø of thene tuoimtuitis uvitb dttip 
urroyos. 

Springs oirmir il it fu« js«ints ( bring more 
impoi tant on dm gastern slope of tlie runge, lu 
general juiy over&>W frmn i !h-m> »rings 
is AHiii nliSOrbisl by tit« uiliiviiim of 
tb« drv ehaunrls. At ih« Imad *«F tJonmusvilU! 

m 

i uiyon exteiiftivi* -i fik i ug and drifting in t lie 
rtlluviuui and bed m«-k bus «lev*o)op«d n flow of 
wuter aultkiont i*;« supply aevciml of die mines 
aml milla. ThrøugUout thi* summer and fa 11 


Slrra ni*.. 


T iiitm. 




diere i* n atøidv d««M‘nSfi in tb« flow nf tbest* 

•ri 

wells, abowing tin* dopetnleniH* of tb« siipply 
U[»r«n tbo melting -no« und th«spring iiiins. The 
1 arger pari of tbe waler f«»t l tu* ilisti’icl pi pod 
fr*mi (‘lierry Creuk. u Htreuin in tho molintuum 
West of Tinliv N’iiIIj« , IS niib"* distant, 

Voj<ftttwHs —Tin* T'lutii* M mmluitn beai lin? 
aeanty vegetation uf mi nri* I region. On «.v[mws! 
rpeky poiiits gro« iliffi'itinl -ptioies of 1 In« irartus. 
Tlu* mOM eomitton trues of tb« higlmi' sbipoti are 
tb« jdnyon ( P!ntt* ttuwty>hiffht\ und tlu- ui««iin 
bu in midioguriy \ < > rroi'Hrpi/y hillfuli uh), Lovver, 
nau.pl« tldekets noctir in thed ry hc inefl, ospueidly 
"li tb« eualern elupi*, whil« ns]»etus sir« fmintl in 
sbeltered spots, mor« rom mon ly rhofiø of i to* 

nor bl« em expontn'«. AH Uu* tretis h1i«w by llmtr 
stunt«il F gnnflutl, mil I |«isi«tj inmk« tli« severify 
of lindrstruggl« for existem?«, In tb«viil]«yH rli« 
sageliriish (.^ 1 rhm m-A/) und tb« mhhit brtisb 
{liitplui'iu) iTinutitule itlmosl di« *»>]« vegelutioig 
8<:ntf«iod tiifts! «>f gr«ssii> oc« i ir, bur tbese ur« 
tippurenllv dead diiritig tlu* ‘■ummer motitlis. 

Tin* {Kipiihnifiii of ih« Tint i« s|«(i:d 
distiiet is «:oiifirjc-l Hbimst wlmllv r*■ tbe western 

-r W 

slojs* of llu- tnoutttahn*. t b« niujuritv of tli« 
mines ar« sitmued in th« aren armin«! Kureka 
Keak, tfodivn Monnttim, and Muinmotb I kuk. 
Kure Li, Muitiumdi, Kobins<m, jiiuI Sib, er I i ly ur« 
tb« towits wirliin tli« limils of tbis min 

ing dktrirt, wlinth ii* one of Ihc <«ld««r 
iti fch« Sint«, Al] t)i«Ho lowtis ur« ?*iimif«d oli 
ilt« wtøtern dop«. UimninKvitl« u»« imporlunt 
in di« early dav«, und bom tb« limi mill and tho 
Qrst HiueU«r w«re ereeletl, u liil« uld Tintie, attu* 
attid in dl« middl« of l'ittti« Vullry, vvjis alsu 
iniporfciiui as ib«uit«iif u stilfiler ifrertod in I^Hl. 
Tb« pupubitioit "F tli« miniiiL' diatcint i-* «sHiiiat«d 
al lioriM, ’IV« mi I nwl li tic s i.Kiinu*et. the ’l'intic 
mining dist rift vvilli Sall, Lnbe City, nhiidi in 
iilioiit TainilfH dimtuni, Tlie Orngmi Slmrl Lin«, 
erossing tli« luw di v ide liet.wi.‘i*ii UiihIi and Tintb: 
v'rdEeys, iippri>neli«H Ktii'«ka and i he otJj«r l.owns 
from tb« nurt.bWest, w bile tli« Kio tdund« \V r «nt 
or ti i Tosses t rus li n n \'rjll«y nlu.1 foltown up tbe 
vulley of f'inyon Cmh lo di« juius just eust of 
Kurekn. 

( Hltsid*' of tlu* min in« distriet. I bi- jir«:i snpporfs 
few tidiuliitiitiiH. Al t.lte heml irf (iu^b«n Valley 
a few small nuicJurH ar« cnrri«il o ii 
under ir rigut ion, but tlie tiior« impnrf- 
uiii part of dus volley, bailuding di« town of 
t.iOMlien, i?* ju*4 *fw»t *d tb« boiiiidur v .«f d« -.pi-rbd 
districb In lim pusl tli«-** mountnin* Mtfoiiled 
range for coitle, hor&t-s. mul sheej >, but n«w ib« 
b er bage is im sruml y thut tb« grji/-ing is limit«d lo 
a few herds of lmi>t*s. 

(rEOLOG V. 

The Tinti« Runge is u eompiaite monutntD 
runge, L«ing biiilt up »*f diverse kinds of ru«k. 
I.ike di« Rauin Ibmges to iho w«»t, und (k!n , (Bll 
Wnsuteh tu the ennt, diia innuntmu 
musss eonsblsi primurih of ruleMisoie Ktrulii. The 
ruj«!eiis of uediijnmliir'i rook« lm» bwn in pari 
buried by vulranic outflown und rontuins intrii- 
si ous of igle" »ih rocks and all nru in pari 
eorivrnUul by Hurfne.n iweiinmlulinim of rletrilnl 
maUirifii, Tin»8, the meks oceiirritig witliin tb« 
Tinti« diatihit mv. iml iirullgroiipéd mider il im« 
general <duas«s the Hiirfliial deposita, Iln* N«rli 
tinmtary seHe«i, und tb« rooka of igneonH origin. 
Kolli I, li«, »edimelilary and tit« igneottH rocks ar« 
Hf eeettomii* impoititnrw jlh ih« cmintry ro«ksi o f 
vtibittble ore dvpasira. Til tb« legetnl ou tlie geo¬ 
logi« mnps, ih«*« ur« armrigcd in llmabov« miler, 
witli the you ligest Jibm-e, liere, tin* si slimen In ry 
series will U* diaeuaaed llr-t. begimiing widi tbe 
»Jdesl fomnai<Mi, f-dlowed by Uu* u«xt voungei in 
tum. l'h»* igiieotis rovhs will lu* »Icsenbed n«xt, 
and tinally tlie aiirtieia! »feposilH. 

SEOIMEHTAKY ROCKS 

The neries of «ediiin*»l:iry rocks RApowal wit liin 
tlie Tmtie dist riet eousist*- utatn ly *>f »pmftr.ittø 
and Urnes bens of PaieuKoio ag«, liaving « i »»tal 
tbiakneaa of ucurlv I i.flfPtl f««t. Tb« Series has 

W 

buen di vided main ly nn litludogie grounclrt, 




Liiirr* lolMiit 


info four formations*, the Tint i«. <|uarbit«, thi* 
Mamnioth lime-tone, the (i. »diva lim«s|oii«, and 
th« fliKubug fonnaUon. A compleu* si* t ion (o**- 
S<*etiuu UB on Ih« Siruet ur«* Seeliou dicet) i? 
tixpout'd in the r«gtoii 1»«Un:**n tin? town« <>f 
Enr«ka and Mamnioth, 'i'be lowesl formation, 
i bo Thai« »juartiiw*, forms Quartxit«, Itidg« at 
1.1 io western bjme uf tb« rang«?, und ih hdlowrd 
by tb« MammHth liineakaie, whieb cxkudw «:ih!,- 
wartl lu:}ond Ivurcka LVuk, AIkivh* this »■miles 
the Godivji liiiicHlnii« of (lodivn Jloitnl.aiTi, while 
mi ilte custern si op c of tilis moimtuiu ovciiih ih« 
Ifunibug formation. Tlie saiu« ffn« i:* I«.h.s ■ -i» m- 
pletcly exjtosfti.) nt vnrioijK poinls in (lu* Houllmm 
portion <if the disti'ict, 

HAJrnuuK røsaui. 

Ti udi- qititt'lzifi }*— Thin formation roii-datn »»f 
cluy slates titid ipiiirr/it.«s, VVithiu lin* liiuiis 
of tb« Tin ti c disfcriet m> dciermiimbl« fosailn 
were foinid, eitlier in tli« ipnirmt« m in t|m 
si at ti*. The eorre.lal ion witli the Lutil* 

Uriun of thu O^jnirrh Range, wb«r« a 
similar gr«ut thickness nf ipiart^ite witli rlay 
shiit** at Mi« top has Le«n fonud t<» eoiilaiii tJarn- 
hriau fossils. isHiip»]n>rt«d by the general g ti dog i« 
rehithins as well tut by lithologii- similarriy. 

Tli« e.vposrt'd i iiii'ktieHs of lids foriualion i« 
it! h int 7m mi fc«t. but the Irn-si* is not foinid. Tlie 
ipinrtzite is white in eolor, weatheririg 
tu brnwuish red <m «vpo-«d Hurfa««* »* M j 1 
It is n verv pur«, wimpact, and Hins 
graineil »pirirtzitf; with oeenstonal beds of (ini* 
jpiarir. pebbles. The lowcst beds eoulaiu "om«* 
bdilapar and nmsrorit«*, >vhih* ziremi and rulil« 
graius oecur spnnrigly moug ih« well-ionnded 
HilurL gi-aåns. 8eveml beds *>f gr««u, ydlow, 
and ini «lay slates orm ir uear tli« |op of ih« 
ipnirluit«. On« or two lad* of ibese b1:U«h art) 
fotjud bélmv th« bighent b«d of Ipiarlxit«, wliib 
I.liere ave ot hyrs in tbe limnslmi« nuur ils tuiNu, 
Tlieae strata appeur to l»e c<informable, but lim 
bods vary greatlv in i]ii«kn«f*s :ii diffen riL points 
witliin I li« area. In mapping. ih« Iiomm nf lim 
lowest bed of lime« tone fots been tak nu an tho 
euiitaet, so [Lal som« of lim skil.«- iil'd ineluded 
wirtiin the Maimimih limrstoue, 

tiAiMtointsKUoifa eicuiou, 

fiiti-nOiMe,— Tin* d«l effiiiimtion uf l.lle 
age of .Maiiiiiiotb Itinesum« rests upon ih« i<E«hii- 
Ilojktiun of a sint.de fo»i! Pi-imfm-ht-H 
itpifiiltift —»jertirrillg al>»ail IfRUi ferl HtLein<h 
nbove tlie base of tin? format i uri. 1 'pun 
!bi» detérriiiiinticm the formation is iLsmnied io b». 
prijbabty lowcr CarluMiiferiMi«, 'lims (lu* Silu 
riau mid Dcvonian may h« unrepreHuntcd. A 
similar liiatus in tlie geologi« sneijiwsioN has )u»«n 
f«mml iu the Oijuirrli Rang« t<> th« in»rth. In 
néilher efté« has il ber-n dytcriuimal whdlier i b« 
p..ssiliJ« idjsenee of Devonhm and Stluriatt stråln 
is ilte eotiserpiene« of in iii-d«|>nsilii»:i or of lllt«otj- 
foi'init} bv erosion. 

Tlu* Måininotli limesttai« is rmuied for olie «»f 
rli« i*ldeatand mc-l pfoductivti ruities of Mm di"' 
tiict, th« workragH of whieli årti in this 
linmatuiie. Tli« rorumtioti in«lndes «iIj"h!«iv 
i.( ds of do)o*tdti«, eberty, and tibfily 
linitøtoiiL', wliioh aggregat.« HiOu Fed in iblrk 
nes-. At i li« base th« dolomiti« llnieslnn« is 
d«n&e t and khie, fdaek, <?rgmy i ti mdor. Abov«, 
ondisioual beds of pure Min- linn-elon« and ini:«r- 

fieddedl elmrt . . nr, wbilø nf Mi« l;op the«* 

is ji great iliii-kuess 11 F slmly, doloinirti* I tun-si one 
vvhich weaLhers reddisli 

ifotim fi/HrrSfiifirti - Till- l'oHllll t i( Hl , wllivllOVtir 

litø the MamumtB, in ahout f»'«f thkk. h 

taktø ir.s 11 mil« from th« moiiiiLain «ui 
lim Alopes of wliich il is Iitøt exj«"«d. 

As distuiguished from rhe Mafnmoth, wliidi is 
duloinidii, ti is essentially a pure 1iim*slone, gmy 
or i du fe iu eolor. In itn Jower |H>rtiim a few 
soudy Imda occurt in the upper, tlm bed* an* 
oftcii caibomioeouii, ooatainiug ru nny foaaitu, 
clliellv eoralfi and eriiioids, witli <nnai 

l|jV riilllidh« 

gli*iiiil ImtIh rich iu eUert nti»l 

len^éa, Tlie tak^u fnu« 4 hm& IhhIs »tjuw 

t!mt tli i - G« iiliv» ILnini^t-oii^ 1-t-l'in^' 4 t* k thi* f % -ni 


MeaiiiifiN, Th & were 

I Wn ;*|"f 1* in<jifj hh J \ v>/ilt t pti tir Ut f 1 

I I Ild /it | <li H'iit^id rurale. 

ihtwfmij Tilis h-i uiatu-ii 

thr iJiidhii -‘»ii fn ritud >l_\ and Lism^[N>iida jndeim- 
tuliigieidly witli it. ti is bowtfver. 

iijiom ^rouuds, li tåke* it$ iiam*‘- fruiii 

1 1M- min«] wJit-if it is Im j s( +‘\|in^«'*l, Tlie funnu- 

t i 1 »ti nmsiwr.s uf n numbor cd btidn uf 

m m AlinfjutlSnis; 

Fi isnil i r«r.* u - I i (Utøloncs, al tferuntillg J 

witli Jiryiiiumouu linmHlmies aml eidea- * te,, ™* !5 ‘* 
maie "andston«s, with 11 total l.liiekiieag of 
I eut MilTereut tseclious of Lhiti fommtion, liow- 
evor, show ii murkcil dilTutøric« iu the ordcr and 
tlii(*kri«HH (hf |,|i«.H« inUa’CJibituil beds. few bed.-; 
coTilimiing for auy distal)«« iilong tlie strik«. 
I'li« foi-ruiLlhdi i- dinilhtlcfli* only parti al Iv n-pr«- 
wiitoil witliin I Itis digt riet, 

h'<*nn>'u — TTit 1 Batcioyi.i« hroIioh in tlie Tin Mo 
Moimlaiu- tiirluiltø Ti si >ii iVet oT l,'aitt brian quarl./ 
itu cup pi id wltb elay siates and UlbTc feet of lime- 
stolles with a bov Handy twtlss, of whieli tin* ttpp«r 
filfiO f*'«l an* det«niiimsl fr. »nt Mie fossil ivmuinH 
lo Ihdong o* tli« Carbon i fcroiM. Tbis steipieuce 
iu the t'ali-Mzui« strata is similar to that whieli 
luts l»mi .'Umlied tn tb« ( i.piin-li MountainM wliirh 
form Mi« eoiirmimtioii of this runge to tbe iiorfli. 
In (lir UijUtnli Mi.siutatns, however, tli« uppi-T 
imrtion .»f tb« M-ri«s i- miii’lt more fnlly répr«. 
m'Ottsl, indii'iillng mi erosion of muny tboiisjuid 
f««t of strata tu th« Tin ti« Motititains, 

winroruKR. 

Tb« main slcuclutt* of ih« Kedimuntary portion 

uf Mm'rinti« Moiintniiifi is -iyiieliinj. Tb« imetioti 
dtønrib«! nhum is Miat of Mie western Jinibof ib« 
itutjor HUielin«. wldeli pitrh«« tbu nortli. Tlu* 
axis lin- a g«n«nd uarMi-HoiiMi trend rind is sifn 
rithid un Mi« eantern ttlopu of (Jodiva Mountmu 
and Sioii.s I biak. This Wtøteni liiidi Eselnii'aH.cr' 
iz ! ’d by s(,e«fi dips, with beds often vertieal or 
■ ■ven overl.llrlJiul foi n cunsidorable dif-laiive, Un 
Mi« rippriH!!« -id« oT ih« syucliual a\is ihedips 

nrn Jtirudi hss, raisdy exi-erding 3fj ,J . 

A ti i udi ar unnyiiimatrieal syiu-Mue with i.wti 
g real antiiHtn'ft muk« up Un> Oipiirrli Mountaiu 
lo llli< tlorLb, w li il« iu tin* s««ti"li of 
thi? Canyon MountaiiH exposixl along 
Swicr Iti v«r th« Baboacii« *trnt» »ru s#w:n t»* b« 
foldi-d Into an miticHu« atid a syncUtm. (jeotog- 
iralU, tin well ns Uipograpbieally, ih« relation uf 
lin-n« tbre« mng«- i- <-lotw; they eoiml.it uh? on« 
gf'in ‘1 jiI lin« of up'ifi, and eihibit siruetniis 
im "I vi ug a eoii-ddembl« aniount of horizoutal 
eoiupiv-Ht' »ti *>f the l’al«»»roi« Himta. 

The g truet urr ».f Mi« Tintic Monntains, thtm, is 
Nvuebind. Mt nor f«l»L oenitr iu »Jlfferenl j»arL~ of 
tlie major folds, and *oin« of tbes»' miner pliea- 
Mons ure reudily diftimgui--li«d, «ven wben viewnd 
from a distanoe. In tb>* souMicasieru pari of the 
Thni« distriet an an li« I hi al avis to Mie nuet »-i' 
tbfe imijoi-sym?limil atis is uidieatcd in Mi« (plftrtx- 
11 .»* and limeftlone expnfted ihere. lieyorid ihe 
i tig« *»f th« distih-L n is dlter an tiel li te i s i-tposml 
in rh« i'itnyon oT <'urnnit. Ci'tick; and fhen«« alunet 
l;n the Imae of M 0111 1 1 Nebo, of tlie W asatc h Runge, 
eiiHlward dips ure seen tu tho 1iineston& On Mt« 
Western sid« oT Tintin Vbilluy tbe Tiiitic >inartaii« 
i s fm i ml dipping to the West, i. hus show lug Mi« 
vulley lo eoincid« in position witli un anticlmal 
a\is. In ild« wai Mie folded l'aleostnic rocks nr« 
ira«ud l»«\ ond the Uipogrnplibt littitLa t»F Mie 'E'inM« 
MoutltatU!*, Imllt luiigituditlidly into Mi« Oipiirth 
and Canyon ratigus and trnnsvetadly to th»; 
\\ iisatah .at I,Im eaat an.] to tlu? West Tiutli? oj- 
I« IIVol Monittains on Mie West. 

Fmilt ing in tbi- region i« of miiior importnn«« 
ns i-oniparøl witli tbe folding. A nutnher of small 
Ftudta fim I*« obs«rved ut difiarent 
loi-nlititø, with iJisplucemcnta rataty 
excrediiig ti f«w fcoL * »ther fanhs sbmvn on the 
geologi«- mupx have dtftjibieementa of from bo t»» 
|mo fp.,-L An iiiiport.-iut funit mit> tht* Hnitøtone 
HeritiH lietWiH'u tb« head of Aliiauiioth (inJcli and 
the Northern Spy min«, iviib » displat-euieni uf 
jdmut Ritm The sli ike of Mil" futilt h nearly 

eu-L-wuHt, and it i* also churucteristiit of tlie otbut- 
faullH llut ihev niv* trmiavrrsc to tlie avis of th** 
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range. Tti this feature, iis well as in tlie nmnnnt 
of vompressmn iiidiiuted by tbe fold*. tlie Tintic 
Moinitnins <lifter front w lm t lias l>een otti led tlie 
ty pienl Risiii Range, or faulted mi»nmditie. 

In I lir Ti uf ii" i pi urt/i te ji cumdderubl« .imoiint 
of shirting [s to 1 Mt oltterved, wliich commonly 
fonits a Hiimll angle ivitli ihesfrike »nd dip, where 
Mi« latter eau tut determinrl. TJiese sbear planes 
are Mm result of dynamit; action incident u]>oii 
i lir fuldiug "f Mm strauif and ure sven iilno i n the 
o vor ly i ug Mule« and liumetnuc*. In rnnny placus 
the eleuvngi* uf thoeluy »dato ih very well marked 
»ud Uh »nyd« Willi tin- beds enn l»e eitflily deler- 
inintsl. Vkmg l in- I' mc tures uhicli «rudevitlupsd 
in tint linies torm tliero miiy Inive been 
mont or Ickh dispiiiceimml, as well ns 
ailju-stmeiit. nlmig Mn* budding plant*^ Imt faLiUiiig 
uf h ih natur« i« oxtmnely dllliculL to du Li -el. 

lONKOUS ROCKS. 

igtieoiiH rocks uf HOveraJ dinimci types oocur 
ui I tii ii Mn* li 111 i I h uf t.] H« aivit liere des« ril wd, 
The\ ure liotli intrusivc ntul olTiiHivr, and include 
rliynli los. tmdemi.es, uuni/onites, and bntuih. Taken 
fogeMwr. |Ih*hc igneoiid n«:k» en ver by 
fur tlie Inrgcr partof tlie aren i tu l ud cd fin 1 ” 
williin tlie Tintir di »frie I hi addition 

to Mmir nreal import an-«, huin- of ilie igueous 
rin-ks :ir< id fi-ofioinii' iutetvst, sin-f they lire tlie 
country recks of iiiijtoilanl ore bodies. 

The Tintin VTuimtiiins hav« lK*t»ii the scene of 
volruiiic nr ti vi ty. und the prediiots rd that activlty 
have been imperium factors in the coustrnetion 
of tin* range. I lu* rock' diiTi-r eon-idcnibh in 
i liemical tind ttlilierølogie * mm position .as well as 
tu appeiirnjice, j et ihey show a general relatiou- 
sltip, aild nre all dirveth or indirectly gunnac ti-d 
with this volcmiir ncltvity, 

The age o IT tbe volcankm lu the Tintic Moiin- 
tiiins lirw not I wwn exaelly detemiUicd. On Mie 

1 1 fix!.«- of general relations U seems 

nur ar v-al- 

[ibuudMe l.o aiHxitgii u Tcrtiury age to 
tlie igUCotlH i'oi’kn. Soiil.li of Mie Tint i«' Moiin- 
taiiis, v. liere lho Avusli >d 11 1 ■ 1 Southern purt of the 
range eniniN lim valley of Sevier liiver, a red 
i'niiL' Iniimrnle is m [loaiid, ivliirh H comdutød ivitli 
lho li!« MiéTir eongloinei'nte (Waaatch) to Mie riorth- 
east. Emu o i nation id the peldiles of this con 
olojiierute ffiiled tu de tot Mm prenene« of aiiy 
rh i oli tic oj nndesitic umteiial. »IMiougli tbe 
ijuai'txiti- und limestime pcb bl as from tlie Tintie 
I tunge an* mimerens. Du the allu vin] materiaL 
von tril ud ed Lo this same locality from the Tintic 
MuiiiiUiins, lim i Jet i'i [.ns from the vulcnntc rocks 
is mtliur aluiiu latit. On thi-* avvoiiut Mm rlivolite 
and midesitc arc Iwlievtal to have heen erupted 
after th« dejxmitiiiii of this conglomemtc, thouglit 
to In* of lioeeiH! ag*«, hi Mris way a pnobable 
\covent* age js indicatcal for the igueoiis rocks of 
thu Tiutii 1 Moiintaiius. Of Miese r>wks, Mie rliyo- 
litcs hiv ndalividy Mm* uldent, and Mie basalt Mm 
y oh ligest, the audesite tind mniixnDite Ivelonging 
approxiniiiUdy In Mie siitiic ejKudi of <. i rii[ili>ili. 

Tli i in* ty | »er of rhyolitea art* dis!) ugi ji sked — 
Mie 1 Vmkftrd, tin? Fornow, mini tlie Swansea. 

J'iu'hwt t'hijoliir. Aréully this rhyulitc is au 
irnpoftiuit rock williin Mn- liiuils of the mtning 
di&trict. lt uxtends to the nortli und east of the 
Unvn of Emekji, and there forms the crest of the 
range. Itu vortical range ia over 2700 feet, from 
Mk* hu ru mit of ['ackn ni l’oak eaatward to the 
talg« of (ioslicH Vidluy. 

Tim Packard rhyoliic show« maiiy variations in 
uppGAnmoti, hoth in eoJor und in te vture. In eolor 
il rangen frem light grev to » brigiit c „ nipil<ltj „ n 

pink und liglil pmpli , jilMuuigh ofii-n 
oft Mm s ur face fim rock is yclJowisli or 
riiHty. The textnrn of Mm rhyolite shou s Miree 
disiim f. varielii'H. 1 hii* li pc is grauitc-like, its 

g ram ilar ap|K*Jirance I »vin g due to lhe crowded 
phcue iy sth, Afiotlu r ivpeis phiinly porpliyritic^ 
wi|.h i hu or}ståls .-f ijtifirU and fddspars ies,> 
abiindent tlmu tbe groimdraosa. A third type 
shows glassy texlurefl, all iaiing luindcd, often 
p'ron j nid vesiintar. In this ty£m crystals are 
larely Hct'ti, and i n minie occuirences it is an 
almoHt bhu'k olrsidiatl. 

Titt* ’W "Liiii tlin- 

tit« the IilITit ImilkpC H#li k lt tin 1 miriil 4 4iknrt2 

appiinj> nluiip«t iinii i-Mlv, Hf vnirflUr ury^tliln ufrtMi 
llthT fruilt thi* »Mirfjn--' I li iniiiii Ijibi; 

rhynli^i Hu> fnvlj i-ryxUfclM of %kriL«Liit« k tir* Ttnw atiil so abmi- 
lLs hriE ri^ to Hiako tfir* n« k Hpiidl llilltflf ooloml tlliua whuD il 


i * h>' rii-ti i li f^hlttffeir |ilit , iUK*r) l ixtji TrMyin Sle. Iiitrn 

[kl^tido. :i£Nalifi\ nliil ilrniti »n* c^^RjfiriA] i'iniRllMliifll 1 . itrhlh.* 
b< nTi filfTiiril ii riiv it^iiI nn'i^Mirj n ifulJlurul Tlii«- 
li im 11 ro^-i i|i [p ftiti^ltnHils s #f 111 J - rhto|i9> i In« Tnn|fv* rn>|ii 

MiNTi>uiirii> to iliff ly| i 4 i-m] IhiM wiiih 

filiT-irtiiifi duinu-'h 4 ^ < 'lu'iiihiilJy lini rhyohh ja ji p i-r--nr 1 11 < . 

mcltvt# 1 - Tltf ftlrijfidmitH*or fn e »Lllm ii* ‘jorttf r 

tloWfVur. jii*ttti-LH 1 1 ilrltiniiiiiiilhuj -d llii’ k n- rliy+>tl 1 

The coiitnet betwi^'ii Liir rlrvi*Iili* iiiul tlie liimv 
NtoneMU tht*slopfMjf Lho ‘l'intir Mimniiuri^ 
is very irregu1ar t tin 1 of tbe twn- 

rocks int*"if» K kiii£r in * lornpjex mim ^7^1 '**4 

, T1 , . » - i i llHirilrtK, 

ner. I ins ttontArt ts »ftvn '!nn<?omeu 
Irf accuiniilation.H uf suiIjici- del ritus, bur soutli uf 
Packard Peak, on Ilte northern end of li od ivr* 
Monutftin, Mm Tetre Luuriel cut* the eoQtimt, 
Jitfordiug an oppnrtiiuily for cuivful cxiiliiitiutioii. 
Mere i liere is a ronMidcriihlc Mrickniiss <d an-iilai 
Idockn of limcHUint', con »tit uting ri imnvy talus 
dejMisit. 'I'liis hus bcim vovivd and Hoimovhal 
cetuénted by Mmf rhynlil«. Si mi lur vmiiLficJ brev- 
das eau lieohøerved in otti er miiia vvorkinga, ne 
well as at a few points on iho HUtfncc. TIivh* 
nmke it sviden l tlmt wheu tin* rliyolitiit lavas were 
erupted the old tfthm*covered alopes of lim time* 
stose run ii iltn ii) wer«* essen I. jul ly Mj« si mm ns llmy 
ane tmliiy. 

fu the eentml porLmu of Lho orea of Packard 
rhyolite there is au »liaeiive >d itilorbcddcd 'true* 
ture in tin- rnek. Separate llowa cati j 
not, therefore, l*o ditttinguished, and 
this. wiMi the grent Muckuesa of rhvc* "" rn ‘"‘ 
litc in this vioiiiity. siiggeat' tlmt ihiekanl IVtak 
vvas the conto of nu eruption whioli wns of Mie 
nature of au miinelliiig of v imams lava rat her Mimi 
<»f au exptoive ejection <>f vtilcanic mulerial. Sin li 
a location of the eruptive center cxplaiue the man- 
ner in ivhich tlie deep cunyoii iiudcrlying tlie 
present hroad gitleh in wliich the town <>f Ku reko 
is situated waa ti I led bv the viseoiia elmdilc. I-ni 

W ■■ 

b-vv small eruptive nu isne« of rhyidilie mek oceur 
in the vieintly of Packard l'enk. 

rh H»! i te. Tlie Føniow r hy n 1 i t. W occ 1 1 r s 
in hov oral .small urens in 1.1 n* -niithem pari. id' Mie 
Tiutir ' lisbict. TiiCHv up]mur ru represent. [.In- 
northom extomion ol n ruims uf vhyolite » 1111 -!) 
is rather impurLaiil in I. li 1 >• Hruit.lmru pari. of Mm 
Tinliv Motjntains, livre, nsal, Mie rinrMi, Lin* coii- 
Uict witli Miv limi'.stonc iu ofb -11 ditllcult lo (rju-o, 
IjuL the relationa ap]iear lo he simi luv. 'J'lm 
Femow ihyoliia 13kv the l'ia-kurd rlivolit« in 
all csseutial ■.hiiractei's, exct*]»L thai it is rat her 
more glosay. A enm-lal ion of the two rhyolituH 
is here avoidéd, ftijlce it is probitble that they wmc 
enijitml frem iwn distiia-l vetiix, althottgh doula- 
Ifciji nbont tlm siiiiic lime und iimlur Miuiilnr con- 
ditions. 

StentixM rit gotik ,—‘ This nwk ly I *e i' limited lo 
a few occorreOCea. Tlio principal aiva j< n bolt 
one-fourtli mile in avuIMi extending frem UolariKoii 
to Silver City. Si paiatdl from this only tw Mm 
altnvimit of the Ifrihinsm) baniti is n mn-vs nf rIjA‘- 

W 

oltto vvhioh forms tlm gwato part -tf Mie hil I just 
nu the sontlitasu*rti edge of tlie vilhioe of liid.in 
son. Tltesa two tireas doiibth-sa liehmo i,> the 
same rock mass. AJthough aroally mure limited 

tli an t.!m other rhvolites, ihe Swriiisea rltvolile Suis 

■ r % 

an eirouornic inti-rcst .'C lin* country muk of lin- 
walitdefined ore vem of the Hwiitiwa and South 

Svvanaéii mines. Aindlivi occiiri'eiii i- af Siviinsea 
rhyolite is thnl.of MoiwhIitii) llill, unir Mn- mon tb 
of Diamond Guld). 

Tu mineralogh; niu! cbemimil compositioii tlm 
Swnnscji rhyolitc i* esHeiitially siimlnv to Mie 
L’ackftrd rlivolite, It, diiTer«. howuvnr, 
in Mie Le.vture of 1 In- gmiimlniusH, u hich ; , r l 11 ,T!!u"f 
makes the type vommmily U-rincd ri 
“ ijUartsSrpori»liy ry.*’ ItH gis dugt v lanirmicu «lso 
distinguishea ii rivini Mio «-|Imii“ rliynlitc' of Mie 
Tintic Motmtains, sincti h* relal iotts ure 1 ,Imse of 
an hit rusi vo rock. The« facts, aw well as it« 
cconomk* impoiiuiiec, Hiistniu haml ljaage in dis* 
tiagtohing it frem the dfusivc rlivolite of the 
Packant IVak arva atid of the n rca Lo Mie south. 

rliyolifJt i- lu i^«iur. ’ttlsk | ■ I i*t- n ■ »• 

fjphitif llt-rth-L^4iT*rt1 ri4iU|uir mm\ ithir i|iiHrtf tim^ itr Ji -*-. 
4bmitlu4il, hul u ilb a, h>w Ineu i*« cif lin* {jnN ii^nr ji iki/k+r 
Tlar T«wk i k runtmGiil> iiHWtii|i s nil<ly eiUitviI. ill+ 

fl h hln|'lttb Im 1 !^ It^FUtll V 1 1 1 11 t|l Ih ** I ll kl I J Jlh.n-I 

An iiiU k reritli]i^ oufliftiLliionl in unv* h luurtiuilLni' 

Tlit^ cwcimits Li I -if Hiit'nluf «rr nt v Flir II in lunrt 

mplmv Hi« fckbpar Aint In $a*rl i«^-nr tu Hir pttjnintitirø--fif 
tlie n.^k. 

Amirtfif*'— Tliirf i'iH’k iK.-<-tns |iriin i|kji Uy tu the 
aouthern part of tie- finttr diatrict, N<*arfy 


(lUe-hulf of the area ennijrrised within Mm limit- 
"f this district. or more than 100 a.piarc mile- 
is covered liv this andesite and ils 
ass.H'iiib'd tnlTs and breooius. The ert-st iV"*' .TiiiT' 
and Ix.th slopes of this portion of the 
runge ure of aiidesite, e.vvept u ft-w siuall »reus .d 
rjutirlxite, limcstonc, or rhyotite. Tintic M*um- 
tain, 821 1 tot high, the htgbest ]>cak of the range, 
1-coiupised of flowsiif this mides i te. It k tlm* 

prcciniiiciitly the igtieous reck lluit i-iiioM i-luu 
acteriatje of Mm Tintic Mouatuins. 

'l'his andcnite cxhilåts cousklcraDd, variation in 
its gi* ur ral tippeui'iiiiee. J ri onc locality ii imiy bc 
•i iouæ tcxtured, gray rock ; in »mother 
i), is of u durk-iuirple cdor. compact Md^ViV-Tki 
?iud glnsHv; and agatn il may br bnglit 
green or deep red in eolor. with preiiiinriit. [ilieno- 
cryets, l'ornnaoiily it is nol brlght colorod, 1 > 11 L 
durk grey, witli a soiucwlml. purple ting«, r.sn- 
idly nitlier coiupgct, it aften ex hi bi ta niiiiiy of 
lin* vcaiciilar rttul scoriaceous plmsvs dutractoiatic 
of Iiivuh, Almost without «,n cupti on the 'Pintic 
iiiulesit« is it ].vorphyritic reck show i ug cryatals of 
both fddspar and the dorker eonatliiiciita. 

"J’Fii 1 Thllili' ntirlirrilln rfkow^ mlmc9Eth&ljl> F lulnpfnli^ir <kivi r 
hin --(.ipviLtJlv In i to f^sTitniuun-^inn flinJlit* 

IniniljltmtiU’. mul tuv nm« l lo r *«r 

-cpiimfr’lv tlm-, >*■ vi k ni t mirifmJr^i- li'iJvnDii^iiI 1 m-m* jHAiriitnl 
wltlilii iMIh arrtt, Tin- mi.u-t jkJTpliyrv 

f~ Hjo tPlii^Lk'lAj^, wJjirh iri rliii‘By l^bntiliirEfi* Mitln«* tuitl 
lmnilfknilt r ftn* D—.? iiiipt»rtjul tliari tlai* }iyn»\t-T” ' vfiiU- irC 
flb 1 InttLT til* 1 HJyiH>e|itile jj> ili« tntrrv ll|i|NTriiitif. hi ji fett 
■■ii’’ ■■ »at. ilw Ikyitf'iMliiMitf to-iifiiraj'titJy ^n-4iMiiirum( I■ 

nnHrtiMr rbp riN-k » ||«p^|s|ht>iifHtDilpifi1v 1J 11 l:t *»■ é i fa ■ 1 1 •«I 
Jiri 1 i^uilhfdi ‘m IiJIo nutnrtjc Ai»it ah- 1 

i( Nikmi lir t« Uh'Jf WTitrwiiK Tb Mturi^ niv tlio« I > 1 1 1 1 1 11 

fnr limlmftiii Ij-ivrt* 

Til*-riirinij-nl nJi,i ]\*4 a ^^“iitnri fFnin Tinllr Minnthiin 
"Ih'« - tbb EHiLlmh- tijlwcfcibRU < tBrlb:<l hy & bliflutr 
■ ■I I Ile* ulk tilii Eii | n l^wi^r inf Ti njfci i hu ii i-t ii h pi n I 

s *ihp winft 

hk l'- r |M«^i I iiili.1*- -ir-- 'E ||M twnnlkAlWrt ;Lt- In.iflv llknti i v|iU'w1 

H i|iiiil lu ifiiHr luutdtiiljir |in>iKirtior> Alllmiivh ifl4rt,fr ' 

IIiih riH-k slh refjikJits it» lillliHk |h h riviitii^c i In*- mnli 

xhi-f jt h ni »I* ii n4ntkH>nhl|i <In* -x'i-mn- 

iFHi'lpyfr fniully. Sim-Li mi i-ITi i.^Svt 1 rt^k. whivh in 

1’ln'tnii'rLi ru kuijKHfjit Iqu , l h i ■ i m ii li il wiij lin 1 fy|pM»iil 

inii'liyfi* ivful rllP I ypitNiI nniii-^i!^ \n^ li«*nn jjlvc.n Un- rnnii- 

hil i‘ • Tilis H , lM i lLik , jil Jiliuly-F^ nIlOWH 1ln fc TIhiFl* MaaiLittnln 

n*i'k hk h-‘ i.ma-iiil inlEy Hi ii ii Fur éi> ItmihHinr > ly|>ii lurn-v 
w, liii-il 1 k-i-IM 1 - i i i i Ulf W^x!|jT|I %hk\ . . hh J SiiTT.1 Sr'A'fnlil 

Mu Llit* geologi« mop tlm tulr and Inuccia aiv 
nol sepn [ r iit«( I frem the uudosito riireiighoUL Mn- 
audvsi j.e uren. h-nvever, beda of tbe« , 

4 nt I and 

| jyn ii.-bi^LioM ury fon ud cup pi Mg or mult t- hr **tin< 
luiigtliu ibiWHEff ihj^ivy iittilesitr, nirtl t.lirir ^ 
oiutioii is .bo biLim/iie tliat v*tv <1etuilurJ iiiui^unji 
wouhl lm iiCL-eaflary tu ryprestnl tJic lun typuH 
nrjmrnh^y. Tlir^- fnkgmuniiil rm'lto ur+- 

espcoiiilly jMornuiimt wn \ ^Icj'uio Ilulgn si.mthwfist 

ij DiuiiKJiid aiul Loug Eidge, in tbe 

purt th-fc rpiadrungle, llvrv tliti tuffn und Lmr- 

cut8 nra huudmls if not tiiousund« of foot in 

tliiekno^ 

Ttief« ijyfi^’lji^itf r^ks- vmt fitmi s I ih flinkt ^tnitiHnd liilT- 

io ttpt\ rnariv i^Euibrmtif biwiTa* In llih hutfh 

hl.H’U* J-I ht\zt ii^i^tiinj: ton* W* wUll -.inaUi'F fr-n; 

Iiic'IiIb uf 'Itv --nb?m tiuifurLnl. nliil nn- ei-uiriih'il Willi Mini 
niufrin k 'f ibft siin* k^mp4i«illon Tlw 11 nr ^nnurd 

mrf* vnry m frwu lnwwh or itwu iu y^[j4»wti,|i j.UiU‘ 

I bi i^iM-ral IbrV alv K-fmidWimt Jn tn ■Ft ir tli.-ui 1 ln> 

iKanjiiu: Javft ilu«- Thi-M- tnif?. .mil 

J’rJMiftPii sit-* iif c 4 1 *« i*ry^|jilp ini^t ailnlfiilnlil in tlw Kihl+^il" I.iim 

Tha ucciirrciicc of agglomemte oti \'olcatio 
liidgc is of strik i ng intcrewt a» indieuling Mi«- 
vent through whidi mndi c-f tlie muk* t l 

sile and aceompanying tnfFa wm. 
emp| i*i i. Nuur tlm western end of Volrano liiilgc 
Mi is agglonicrate contnina blovka of JiiucNtoiie 
bi'nugh i up from below, wfdle iinmod iatdy vvi*si 
the limeatoti« Uoaksgive pJuce lo large blockn ol 
wliitc, vitrvDiis (piurtaite. riome of fihese ure 2C 
und :sn fecl in diameter and ure jdainly emlu-dded 
iu Mie volvauic materiul, With tilis agglomenite 
ure Associatcfl irregular sheeta and ti ih vs of and«* 
silo, llic w hole presenting rut her eonfused reb 
ti, his. StiiT'oundilig this poiril is nn cxteimive 
rutin of bcddeil tulfa whidi ar« mtell to conatitutc 
tlie rerimunt of a dceply eroded volcauiv eoiii*. 
'J'hesc tulTs hav« di]« of 10 c lo 2" und in llu it 
strik«« ex pres- a renghly Heffitcircultir urruigv 
ment The ugglomerate l-Hulily is approximaloh 
fil tlie i‘*-nttT ,*f this area of tuffs. The **.-enrh-rM-e 
of indmUd fragiuents of rhyolttic lavn in this 
aiidesite ugglouierate iiidicates the relative n«<- <•( 
thu two luv as. 

, Wuitzoni/e . — The uren lyiug South of Kobimmii 
und Munuiioth, and exteading pust Treaaut« TIill 
iimt Dinmoud to Suiir ise Penk, b character bed bi 
:t rock loeully Ecrmctl ■■ granit«'' or ■*(Mupkyiy.' 


This bell i** nbmit 4 miles h»ng frem north to 

soiitli mut 2 miles or )«sh in width. If lles wludly 
oii Mit* western slojie .,f the runge and k deep ly 
citt l«i the ulbi vium-lillcd Ruby Ilollmv and Dia- 
ii ■■■'i I Giilch, Its western b,iund:ir\ hidden bv 

ff' ff 

Mi« alluvium ■>{ Tintic Valley, except at the 
noriliiTit ntid -oil til tru ends. av her« its Avcstcrn 
limii i' ind jenten! by ih« ai i-ns of SiV!m$«n t'hyo- 

lit«. 

I’ltis rock in general .ippcalum e <-tosid a ivsem- 
ltl.«» som« i ti- hr i tes, !ts eolor, wliich is liglit to 

durk grav, and iu uven ly grntinhir 
b , *twt , e. Willi Mie '■■' iib’lll imjmltFUlce ''(7hrraow 11 
of iUdurkur emistitiiunts, ure points of 
s i io li resembliitniB, fts climnieul und inlnerulogiv 

r'iimjiMsii ion, liuAVHver, »bo av it t.o b-* iutermediuL« 
behvetm :i syeiiih* und u diorifr: i, e,, it js u mon* 
wmllc. This rock curies gi'euMy iu ajipeavanv«. 

lu tlie .. porlioH of ih>' aren il is perFectly 

grnmihu-, wiMi Mk* Hg hl« i* and d lirker constitueuts 

A'c|*y uveiity inIctTTilhgled, und Mils gnimdarpluise 
of i,lie iiioiiKoniie cuu »bo bt* ohscmxi at dilTercul 
bioaliries Mireughom the nr«a. Mn Mie similien) 
»ud the (Utakirn edges uf tliu monzoiiite mass. 
lioAvcver, fIjv reck i- -h-.-i-lcdly pitr]ihyritic. In 
i his monzoirito-purphyn the eryatab of feldspar 
bacottiu more injpm ijuit, llotli Mie graiiular und 
flur ]Hirphyrilic umnjioiiitc ure comjtuet and hard, 
being eveiyAvhere jointol. «o tbat Mi« s liarp edged 
joint blt-eks ure very noliccabl« iu tb« talns slides. 

! Hji» immi jiDfMkiiiiil ■■■■iipIji em>f it - >d lJn* lU^rizoDil^ air 
|kln^i>n li iini- ■irllhM -ii kr' i' !«M il 111-_ fei-Lirriliili-iiili- uptj «|i#ilTT/ 

Ai'i'.’^kurj' WjLsUtGttMto lin- tllNflElldilP :i|Wlii|p I^nildmnb 

tiiiutllr nit-il ir i i>’i i ii with i.-«' Mkilsiry ddfjfjl« »MIhudh- 
tfaU|ilf> ' 1 1 jebÉnpI r fiml jkiiitr TIm 1 Mfllup-iaTi- auul I ' ,,Ilte, 
or« 1 lll n|i|ifv.liltPrtlN4y i^h]U ih C iiiiiuibii to. '(’Jm- 
hil- PI i ■ i -s 111 1- ■; 1 1 1 ■ 1 1 Takry i rur rmiik 1 li.it N r ..iiulcihii- lu c Ilat 
uf h.i-Ir Li DriMSMi (Sr fcjuEkirt^ i* u-nrilh LLII Import [klit ITfkr betitl J 
"nå 1 >f l hr ft'rt i ■rii-» 4 -tf'i 11 — I .i i y i'nfL-t ifin-nl - i* 1 Ili-h t u-e 

i k E ■ ii i hctuij e iliuI p.nii£i 11 1 1 ii? k-itai Tlit* ifridrii mtifl) 

i-i 1 1 Lll L- i hi 111 l i f i 11 ** i ri iisipHrlisnr* T|im h'Iji'tnjiM^j UHMFyti* ot n 
i|u J’iMlt'lt ikf till" llUillMknlli« B||fm'«ii It li - lki‘ | i^Ii | |T rifhi.'T lli 
mUIj-fl ihiLM lu Ulr 4ilknLli-h. ri lu I i-mitT in ILimg I luiii liir im^r 
typlrftl immKMHifj' ns* IlmE il tkn'loi!^ mifcn-L- Ihi thr sy+miit- 

iM c I j i - ti 1 1 <• r 1 1 11 -i 1 11 il i ■ ri n k | \ | ■ i 1 \ Mklflll liittliJlP isf i I hi- 

lillaLDruluirtt* i'Hjaii j NhMi uf llii' J'di'k I n mi 1 li^ i-l il-i 11 4 ■ l L u jimIv 

■ h I Lm ii i« 11 in I i In" i>ri huEi’l'i ■ f n->1 «i L I'I i l cit!tnELifi Eklirl 

Ni.li iln .-ihIji hjI'I |ii ucIiihi 1 1 11 1 1 1 i'^ijke 1 1 i| 11* in P-r :f2 JHT -ri 

lll. i • 11 - U tv m h Min ii M ;:n (,iip ivmI uf il Itnriin PLiiclt j riJiH- tfi |i- v 
i , H 1 iit -il 11 ii ji ii / ii nit i ‘ |h . n-riE uf Im-rn Jkl^mSD r4U-hiT |M>i-kf in 
Jihmunn v, Mli i i-lni i 1 1 - ■ 1 1 h I lllJiunnilrr-r-rilkHl le lll ln k - i i ii' ri'iLi.riti 
1 11 ■ l" uf Nir POMk. EjllfLTltUJll-Ul'ly I Iht^IlpIV i‘L^ HTipIE lis iplljilltti 
1 1 \ i 1 h il In ih ri urt hi hi 1 1 isi 1 | il 1 1 gu -i >J u r*i • |'( i rU - 

Mn Mn- sonlliern -i- 1 •* of Sunrisf* P«nk tb« mon- 
»onitu i- in conbivt willi tb« and ed tie In tf s. and 
seuds out uctl di'fincd dikes into ihese , . . 

kclal ii'n ’-l 

lirddi'd mllV. i hu* of Mn'sl* dikes ran 
bi' tnived souMivast lo a poinl wliere it 
«*vjde 10 fy eoliliects with :ll| aiulBsiti« hlVTi flow 
ovcrlying Mu* luKlded tiill's. ' >u Mm «pni* comiect- 
ing Snnrise IVak with ih« main part ■ -i tli« range 
tJu* iminxoriitc (orphyi'A >-f ih« peuk shows :i per 
fevt grudntioli int*> Mu-nudesite L-- tlie t*iL-l. .-\iiv 
separaliori of the t a\o rock types at this jioijit 
imi.st he wh-illy arbitrary. Al :v lo wer levet,I ioav* 
«v«r, tlie dbliiivtion ln*tw«eii tlm niutiittmit« and 
th« tnlTs is iigairi sharp, Tlicse rchitious jxvjnt to 
ih« luuurenit« lwing Mi« intrumv« mpiivfiUmt of the 
luler IIoavs «*f Timie umksiiv. li iiitrndt-? the 
i.utfs of Mu* Volcano Ritlgc neries, and these nre 
likewwe •:appcd by L Lt* horisontal lava tlows, 
ivhieh, il i- bollet cd. »it Mte vlfusive eiptivalent of 
Mj« mmi/oriit-'. IVtregtaphic and eh enden I sti I dy 
"T Llu nioiL^ouite am I aiub-ife f 11 11 v f*orroboiiito 
i lds tjald eviderice. 

iUmU, Aithrmgh hnanll is of eomuion oocur- 
i'eiiv" wi-uth "I' Llii! “Tintic Monuluina us well an in 
pitlu-r njlHs h-I' i hi* Greiit Busk, il. ut 

\ SheE-to +lihJ 

Fom nI in mily ouo lociility witlnn Ilte ,ttl “ ,r 
'llnlic distrirl, ll-msu Midte is a proiiiinrut, flab 
loppnl fiiil uboiii, ji mile west, of Tintic Moun- 
tJtin. liere oevur three small na*(i!! **f basalt, tha 
relalii-ns of Avliidi snggeai iai r udcd abeete. Immc- 
diulely suntllcaH) liusall is fo und in tlm aide of tlu; 
rav i ru*. In all of tbese occurrencas mlus acemmi 
latioiiH »orne aa hat amica-al tlu- geologie rr*] at ions. 
bllt ii is rtfii>oindi|y ccrtuin thai the banalt is 
iiitriiftivi* in tlie andeaito This rock is black am I 
very compuvi, hu- king tb« vitreoiis textun* of the 
durkcr of th« aude-iieH. It is very Jiiie-gnuiied, 
and nu megasvojitk- cryslals eau lx* seen. Tu: micre. 
scupii- eoriHiitiimU-' nrn -diviiu* and aiigite in a 
liol'H-n slailiiic grournUniiss ->f feldurpur aml aitgite. 

KKLATJONsHII-S OF tilF tOM’.-U S BOCKS- 

l'-uir types of igueniis rocks have fx?en described 
ahme »y uven mug iu tlie Tin Ltc district: rlivolite. 























an dem l e. nioutfonite, nu*I basalt, No amdysis wjih 
i nud« uF i,Sti- basalt, wliich i* of little im|j<irfeiu«e 
in the Tintlc diistriet. The folio wing tal)lo shows 
ti 10 umiKsasof dse Swntiaea rhydite, the Packurd 

■H »i 

rhyolite. t lu- TinMe m til os i te >*v lati te, and the 
Smibuam moiizonite. 
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Krom Unsse il h ^utm l-hal lhe rliyo- 

[ttes liAve Hintiljtr eøinpusHion^ and ihui tlie r ■■ vm 
ntlier rocka likeu tae etion ehemleal ftflEurtius. Tlie 
umlesite i* plnink 1 lic efFu*ivu cijhi valenl ot ih* 
monsoiiite. The gHght differens in ctiemtaal 
ooin position of Uiege two rocks jire muh leas 
Impm teiiL i him tto-ir Bii]i iIeu' 1 ty i whieb ta eHp^cdiillj 
strikiiig in tbfeftfeures wliich nmy iu- terme«] 
clmmotoriatic lhe hvo rocks. Sudi arc tlie 
relativo importerne ttf tin 1 alkalies as mninM-ccl 
ivii.li the lime nm! tlm potusli rii b character »f the 
two rueka, In mincnilogio oompesithui und tex- 
turr the ndationHliijP of t\m \ \\*r is not 

lastfi vncka coiikiin hihmdonte uh an csseutial vmi- 
.s(-i L unit. I mi j tln.'\ tlifter anjumvhaiti lm tlie ir furn> 
nmgneHian i-diistitiuMik I n thu audesite or hitite 
t-lm pyroxcncs. ure ehanurterittlSc, wif.li Uiin , !pMLiil 
Liobite less importen! and LornliUnuU- ;in,UlL<lil - 
■in ly ac^jiaory. In il ir miHMomh 1 -- bioSile and 
hornblende ara more coimtHrø tliaimutjite. In the 
lutter r-:x b k ortlnxditsn and ijijaftS! ure radier ini}un L - 
tant coitstitiiuDls f while in the Jatite quartK Is very 
rare und mi hor; lase w as not detcetéd. This is to 
heéttpkmicd by the faet thai ihammrømite thesc 
hvo minerals fire the last tiMirystulli»o, an il woiild 
therefore be w an ting in tiae effusivu oqu i valent 
wliere the eonsolidat-uui uf lhe jjjinysy base |rrts- 
Yeiited tindr cry s? talli kation, 

The.two rhy'olitea OOntidn 1 In II pereent more 
'bliau limti the motiKt lidte-lal« tl:n l.ypo, und ure mndi 
pmavr in the jilkalimt uiihtK. The latter type, on 
the othiT Jmnd, is sliglitjy rudicr in alumbm, and 
contuins mor« of tit* oxides of i ron as well a>. of 
tf hi ti turde and pho^pliorie aciik, Tfm chemlcul 
characterfetic of this gruup of rhyolites, monzi>- 
nitej und lutlte, h tlie cotiatÉLiit tuoleculår rut lo 
liehveen the potash and the wnda. whidi is tieurly 
l:l t the soda heiing ulways alightiy in exeeas. 
Tli la relation of the alk al res inay be regardesd as 
the bésat ovidence of eoug^gttinity i n tht; lgtteotiH 
roeksof the Tintic Mouutftias, It h to be noted. 
also. that lsoth the rliynlitic t\ and rhu intnizo- 
nite-latlte type upproadi trudiyte in triijieratogic 
and (diernical co mposition. 

.\r;m?ATn jn h 


The Tin du M mm Laf ns aro in great part com- 
pnsed of conipiimti vely young rocks, and the ir 
hidmy bas tieen rclat.ivel^ nimph*, y<st. 
theae rocks show in the ir yen en il as (Mlil rfkI-Ct i. ~ ^ 

, . , , .lun ... 

w«.ll fts th«ir iimyost^jn« iippeai - ance 
diange^slue tu processes wliielj Lavf Ih«ii nctive 
Nitbsequtsnr t«» the forinsition of thea.« ro«ks, SucIj 
cliangcs c.xpi'osH the ciTcct of varyiog oondittoBS 
an il may alj ht> indiuled under the teftU li itl C-r J Cu- 
i.‘u»ii.” The*« d lange s have been hotli mitieralogic 
and strnctuml, and have heeti effeeted by lx>th 
f htunicn! uml phynical agoinde*-. 'The jiroce^ii^ >«r 

Tlntl« S|H ,'iul. 


alteration may aet under siipcrfietal conditions 
■ ithiu the range uf oul 1 uhaenation, 01 tin* 
cesses may be such as to operftte on ty at great 
deptlia uliidei’ eoiulltioJis knowu t<> usonly through 
i il fer« ni' c, Tbr reparation of 1 lu- tvvt) rh^se^ is 
not always easy, slntie tbe saruc rock may have 
tjeeu ssifjjeeted to both kinds of alteration, The 
•mperfioial processes and reactionK may béinehuleil 
under the term “weathoringT whilc tliose thal 
are . 1 eeper seated, or abyssal, may be compi iaed 
mider llic lenu -l melaniorpliism.’' 

The rocks of the Tinde Mouutauis have beeu 

siibjceteJ to metamorpiiii.’ pi'oeessesj and althuugh 

ilitse aix j less impnriant ii«*re tha ti in mutiy region^ 

the idosely related proeesses of ore dnposilioft are 

of greatest inonieiit, Tljé closely folded I’aleonoi'' 

rf)^‘k^ Ijjtve been sumetvlial alfcehid by 

< I vTUun ie m eta tuo ri d i i s m. ' J 'be shee ti il g im- '»"lor 

- . . . , ■ , . . ° j»Må 

and erushmg aleng eertam »mes havn 

redni'i'il massive linmatoiu* to n almledike rock, 

vvhich in turn it loeally dOcouipouetl U« a plastic 

elfiy, Sinee Lhe |>i'ocessee nf mouutaiii fol. Hug 

mit cd ale> the eruptimi nf the igm-ou^ melis, Mie 

latter Imve I men little allectud by dyt tam hr action, 

A more itu por tant type of metamoiphl^m is 
one in whieb watrv is the principal agoni Thi« 
has been termed hydrometamoiphisui. ,, , 
(ihanges due lo thi* type of alteration mw«>ia»"i- 
are iiutieralogU-* Thua ii a faet that in the 
Igiieoua rodes Esecondary minerals ar« of common 
ofwmrreRce. 8neh minerals resuUlng from liydrn, 
metan lorphism are rhlorite, epid<>ti j , rnuscovite or 
scricitti. serpentine, tale, magnet! te, and py ri te, 
[n Un- nnj'tht'j'iL hnlr of tlie mon/.mile nrea (liere 
are se ve ral large inuHse^ “f bleaohed rode. In 
mmiy cases the true nature o F tlilw rock is diftkuilf. 
to detennine. I ti njipearaiict 1 tlic rock eau be soen 
f.. have the saiue texturc an ilm od nir iimiuMmite. 
'The rock i* not at all dismfegrutod or less 
compitct t.ha]] the freak rock. Analysis shows, 
howevfir, conahleiYible idtemica] cl lange, Tlu* 
moNxonite has lost. the most nf Its iron oxide arnl 
all II« lime, ae wfljl fis all il.s soda, 'J’fiérc is, 
liowever. a mlativc gain in polnsli and iiilica, as 
well as of water. 'Hius t.lt« rock has been silici- 
fh'il ns well as leadicd, 

The p m c esse s of Hitperficial alteration have 
fn mished t.lie imitsrlal for the extensive snrllcial 
dop..siis idih'li are deseribed bdow, 
l'heae pn»céjj»es have modiHed the sur- 
face of t he nigion and have ala<> affeeted the rocks 
mul uros lying nearest the .-tiirfacé, Tin* sone uf 
sncli alteration is that nbove gomiid-waUir level, 
Within this aoiift tlie uotion h thut of oxiiiatioi], 
liy> 1 j- 2 iC m m, aiEfci 1 ['ut'VK^iuiitm, all rfi^ultitig ironi ih<i 
filiKiiiical ur ti vi ty of tlio aurface watt j s fc H uiu\ tliair 
ooeliicletl gaisea. Uiuier tliis hem\ ulso ure to l.nj 
h!■ i.*] n 1 1 1 ■ 1 1 tbo pl^ysiml dtunges <Uie to teinpor;!- 
tuiv vajintiou^ wat+-r :m\ fVo&l, jH-lbsn. Å\ ttu; 
surfaeo tlio action is, for lht> most part, pby^icni 
mtUcr tlinn ^liemic^L DMiitegmtu>n of rbc rock 
11 a stH=ri lukijrt [baco wit Li eonipurativoly little; rieconi- 
position t»f tb c mmenil ocmstif.ntmts, Thus, in 

the nrcus of igirøoiis rocks conrso miiuu'ul saiuls 
are uf fr> queut occniTJøiictr, vvhich uiv tlm result 
of the action of frost atul s ud den temperature 
chiLiigæ, Wind eTOflit>n is Øm au impovtant fea- 
ture on 1 lic e.tposcd rocky pi-aks, 

Of the igiKWus rocka the monzonite ig the m 0 ^ 1 : 
resistent to atiJi^plmne agencu^, heing hmken 
i ii é ts atigulnr l>Wk.s wlihdj form a p^i- 
tectivv maiitle. Tlie un-dusite breaks 
inlo smaller augular fragimsnte aml in 
the moiré poroias lavas i liere tsnmurkei] temiencv 
to disintsgration into sand, wliich i^ washed from 
tlie shipc- and iiccujfiuhitt'** in hallows, Tlic 
rli ye d i C c svciLthvr- li ko lhe audenitc, bllt is slightlt 
Itøs resifitnnt. In their resistanee to iveatbering 
notion the at’JiiiLCiitfU'j meks stund in the folluw- 
ing order: .pi ar I ni te, llun-siomy sand-toTic, shah*. 
The dmle and sandstene y i el d to both frost jict ion 
and solution, the latter reiuoving the ocitienting 
material atnl thus diamtegrating tlm rock. r l'h« 
Hmestoim is Itrokeu into fragment« by the frost 
od exposed points, and als.) sufFei'a a eurtain 
nmoniLt i*f w)lntian, Thie i^ niust appturent wfter« 
the tjudivu limeskule contains dier« imdides, 
« liich stand nut rclallvelv mmffcctcd. Tliecavos 

V 

oocnrriiig in the limeetaiie af. lhe smTnc:« arc 
olosely relatod t.o flssliree, and nuty have an origin 
si milar Lo Lljjtt of the cavi'f) eiU!ountcr6tl in th« 
inliies of tin- regien, and t hun not be lin* resul! oF 


Ariuvlal i;iMS. 


pi i rely sniTatfi- erosion. Qimrl.zite is nlteetéd both 
by tempora tn ie cliango and by få'o>i, lun autf«ra 
little solution. 

SUREIdAl ROCKS. 

A tliick man ti« "i ili^ntegratcd i"r-k material 
eovei's a large parf of Lhe Tintic special districL 
Tids eonutitute^ of the nmst nn fa von tble con- 
dltions for geoiogte woi'k, and has often serfonsly 
Interfered with eiploration for nre IxKlies, Oh 
the geologi« inap hvn **!‘ tlujse Burftcial formations 
hav« been difsti ogulslicd. tb« nlluvium and the 
Rotmeville htke bo.b. 

Aflm'-wm .—Tintic Valley in borde red by all U- 

vial (-olies vvhich cxtitml down from evert ravine 
and valley alrmg the western edge t«f 
the Tin i.tf Mmintains. '1’hepi; conee bf 
sttfeamdc^xisitcd material becoiue flatter as they 
emeige from the rnouths of the rav lues und 
gnldies, and here better dcficrvc to be termeti 
alluvia] fans. Neur the center oE the vulley i.hc 
slopej« aro very gentie, vol the grade is snffieiciil 
lar i lu: wid« tranKp'jrtak!tm of eunnie timtorial. 
The oxeoptinnally large proportion of i-im-olf due 

I o (lu’ rloinl biiivt ehanu'ter of Iln- rainbdl of (lus 

region gives to 1 hu ocoaaioiial stmuns a gren ter 
capaoity to transport tban iiiight be expected. 
I'lvidt.ru'c as: to tb« mnniter of tiJinsportatiaii is 
soen in the atigulai'ity of most of the rock frag¬ 
te ente found near the otiddle of the valley. 
Tlicir joiinifty from the rock slnpe Lo Mm nu tor 
fidge oF the alluvia! Fan has Ijhco a rt»mpar»tivi-ly 
rapid ono, and they have snfferad lese oorrasiou 
thitii woiild bo incident to tia nspor tat io il in a 
well-deflned sltéain chaund 

The stmeturø of tbese al bt ml fans can be 
soen wljerc the docp arroyos are at present 
tréndiiug Miem. J'hey show blratiflcri- 
tion, eometimes imperfeet, but usitally Kul \ lI Liiiil 
read i ly dlstingnislicd, The material s 
nr.' in turbed i led gravel and coarse Baud. The 
Froslmesa of all this detriUl material is noticeable, 
siuc'c rock dkiutegratioii lm-- been so fur iiioxcess 
of mek dt'cuiiipositioii, 

In maiiy oases tho aUuviiil deposits ex Lund fur 
up Into the moitutain«, fol I" wing (.Ite diilierant 
■ irainagi* lines, and |.ht-ir.Iistribnli.m is, IJillHbullun 
ft te ro fore. greuter tlnin can be reprq- 
sented on lhe geni og i c nnijv Tn siuklng lhe wadis 
uear I loiminsvillc, alliivium was found in ntie 
insUnco to u dejjth of Gii feet, eoiiststiug of i riter- 
bedduil dav at id gravel, lin- fon nor in beds a Fmv 
ilietuis thii'k. 'l’he alhivium of the liills atnl 
ra vines above Goshen Valley la similar to thai 
on the w(;st side oF thé runge, and Joes n«t 
m pi ir« furMi er desei-iptiou. 

Boimmilk lake b&h .—Goshen Valley is abo til; 
1000 féet lnwer thftnTinl.it! Valley und is coveretl 
hy deposits of a ilillTi-ent i-haracter. The allu- 
viiim. wliich doubtleas otice coveret! the lovver 
p»H of tlif- Valley ns il yej; covers Lhe wholt! of 
Tintic Valley, fnis liccu bidden from view by 
l&cuøtriue deposita, wliich are Finer giained and 
more ercnly distHbnUsl. The l’lcisttjcene lakt- 
vvhich coveret! ihc cash-rn part of the (treat Baein 
extended into this valley. and tids flue material 
uo vi- coveiing the surface was deponi Led from tho 
watui's i*f bake l'orineville. 

The Bonnev ilJe sliorc line, wliich marks tlie 
highest vvater level, is well developer] at lhe head 
of r, o«]jwi Valh;V, u few Feel; abovu tlie rtj , , 
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MG«'-foot eontonr. The terme« hero Is t,m ‘- 
mostly o ti I in alliuUil material wliich exteuds 
down from rim small rav mes inden ting themoun 
t a i 11 -nit» [ jo. A s s h o wn m Mr. G i I b firt’s i n on ograj ih ■ 
o«« lhe Pleistofcn-ne ink c, Ilds ,-n-ca formed u part 
of IItab Buy, au alnmai. landbmked arm of ihc 
luke; therefore, the waves vvhich beat on this 
sliore ha ving bul. little fetch and being rdatively 
iuefficient, t.he simre line ist not so dueply c arved 
as at more exposod points ; vet the terrnee tuark- 
in o lhe Bounovllle lev«.] is readilv observed, siuec 
il Forms the 1 iiieof division betwuun l.vvo typea of 
topography. Above, the rock has been sen lp tured 
into bold wil] i ties u hieh uven the surfuce aceumn- 
lations of rock dctrltua do not crmcuul Behuv, 
the lines are saftened and the gentie. eveu slopes 
of t.lm Ifturusiiim deposits afford a marked «dn- 
i. last. One inturestlng feature of the Monne ville 
ah or« lin« is a bar constructed acressti veen tran t 

* r*ki. IfeliTlC ville: Mnit, I tf 1 h:ipI SUfVKJH Vitl, ( I^SiO. 


angle tu ilm s hor-f*, (hus form i ug u natural reser¬ 
voir. Seetions of tlie wavu-Imili tia-ruces titid 
fiars show welMieddeil saud. lille a»d well SM'tvd 
A few tli in beds of eoarsé gravel oceur iuter* 
bedtl«d whh tbe >.-md. This grav.-] eau bu truet"I 
upwunl to rhe tal tis ut the base of sleep sh»peaof 
limeBtone. The deposita thus indiéuLe au alternu 
tb ‘ii of con dit ions - iiow tbe loeully deri ved lime- 
stoae fragments being depu&ited on the Imaph, 
iLUil uow Lin?- liner shore drift. Calonreona tufn 
Las Isei.'n i.lepoMt-ed mi i he u[i]ver Tiirfaees of tin 1 
(lpperniost pebblea of thesé lieds. 

Faint. traces of other shoi-e lines egn be detuoted. 
but wliut hus been cullcd tlie Bravo simre lim-, 
although strouglv marked at other lociditics. is 
not indivated hero, Thore is, however, a coiispic- 
Noi i.*- Uipugraphiu Feature dlrectly conimctcd u itli 
tlu* Provo stage of the lake. Cm tud t Check 
emerges from its canyon imuicdiftlely 
mist of the Tiiitic difittietj and from 
the mouth of this canyon extendfi n large delta 
wliic-li forms a uuticeablu intiirruption in the 
brond caiicave svvuep al the head of finslieii Val¬ 
ley. r l'he SUrfacO of tliis delta luns an elevation 
of si ] g bliv more than 4700 f.*et, thus approxi mal 
irig (In* luvel of Llu 1 Provo simre tineasssun elsu- 
vv liere. Relmv, the delta Face has a deep slop« to 
the valley bettom, and Curraut ( 'reck has tmw 
en i a deep elm i mel in the delta, len-ave. lhe 
ori gi U of this delta i;s eoNneoted with the desieea- 
tion of t hu lake. W lieu thu wnter si oml at its 
higljesi level, r 11 - thu Ih ni nev i I le siugj', Curraut 
Ci'vek Canyon wus a narrow Strål ( coJlnccliug Mm 
water in Juab Valley with tlint in Goahuii Ahall ny, 
Willi the fitll of the lake water to tlie Provo level 
MiurC was a marked cl muge o r emu 1 ilions ; Cm- 
tant Ci'uok bogau to draiu Juab Valley, havusg 
is.)- ]*oiri1 of diséharg« nr t.lu- head of Goshcii \'al- 
ley. II ure the delta was iloufitlsss quickly buill, 
and il^ upper surfnec maj bu takun lis iiulical-ing 
thu wn Lut* luvs! at Muit time. The uniform fim- 
miss of tb« material eoinpoaiiig tlie (.'niTiint-Credi 
delta if dlle prnbaltl'y (■.. thu fftut thiit all coftl'Sflr 
jg-dimunts wuru depositeil in tlie Ihkc-libe rspansi' 
of tbe streani in .Juab Valley aliove the canyon. 

r fi rt hk i/tjttwifn, l’hesc depusiU, ntllnuigh not 
ilidiealcd on the geologi.- ruapi*. are -, ery exleii- 
sive in som« portions of the d[atriet.; They 
i ne I Lidu the rock dclritii* wliich ot-eurs lu lin - 
form of talns Hlidfts und avnlmielie stmmis. TIm- 
material is lurtcrogeneons and m(strata lied and 
owus it« removal from thu original rock nmss prk 
rmirily !<■ thu action -*f griu ily. Creup duv to Mn- 
action of frost and snew may oceur in thus« tal i is 
slides, whilc on i liu siuupc-il slopt’s ir. ahinulioa o* 
sno u danbtloKs hav« buen (dlccti'.e in Mu- Irans 
portation of thu rock fragments to lowur levels, 
Well -duft ned avahtnche stiuams oceur in somu 
itivineSi and rlmsu lun e appaiMutly not yd cmiic 
to rust, j udgi lig from the coiuj uil-at Ivo absence of 
vegdatioit un ihnir surf ae«, 

lu inatiy placas on the slopes oE the Tintic 
Mon iltning the munfcl« of tal ns [mtteHal Ims ftCfill- 
muhitud to a g real tbickiiefs. Fros- CrW . p<<u 
peel limnols, both lu limusioiie and utHB ' 
monzoiiitu* show disintegmtCfl rock Lo a dupi li of 
BO oreven 1 00 feot, So eompact is ilds det rital 
material thai roo Ih and w»ll* liave rem ni ned 
stand i ng mitim bered for mftTly ycars in these 
deaerted tumiels. In guluhes al so, vvhen atreams 
have- cul tie udi es in fehc débris, lhe high auglcs 
at wliich thu vvalls stand show n [lotisideivdde 
d<!greu of edttmioti. Tlin cenuiutatiou uf hjøsc 

Fragments in i. * .-.udi colmrunt m unses is a prooess 
con n eeted with the n ri dity of thu region. Chem- 
icid decom position <d‘ lhe mek fiagment 1 * ha* 
liceu sliglit, lm( sitilic-tent water t-iren latos tb ro ugli 
lhe deposit-s to leach out a small part of their sol 
nble eonalitnmits. Sucli solu Mons are i u-uii^; 1 1 1 tu 
the surfaee, so that on evaporation tlie DiaU'rial 
in solution is luft near Mie surEneu, wheve it ue(e 
as a cement. 

GEOLOG IC HI STORY. 

Hev oral epochs in thu liistory nf ild' region are 
reeordtd by the dilTerent recks and deposita 
wliich cover the sur Faae. Althaugh tlie region 
hus been onc of constiint di unge and nneeuaing 
geologi« s|tavity, fmir general epoelia In thu geo¬ 
logi c h i story may bu disti ngu i ahed. 

Nedwtf-niitlkitt (Pith-osntr).— Tli<; liistory, as 
reetn tled iti the rocks, bugin- with Paleosbio sedi- 
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in«ntati«III. N<>tillog is expnsed bdøW til« Tiutir 
rpiartzitu, which i* litiUcved to be of Caiiibrmn 
age. The position uf tin- Cmubrlan »hore liti«?: 
and the •’omlition« vvlik-h govertied tlie deposi¬ 
tum uf lin* 1 i,iiini fuut "f sediment-* eau 

ouly Ih- in fen-ed, 

lu the llri<t jihieo it is le be noted tbat there is 
in the Pnleoxuio rtection of theTintfe Mountuins 
»o nppnrQiit strutigrnphic break. diich u- u marked 
nncanforaoity or an ex ten si ve een iglo menu e. 
Thea* u’iHibl be esp-rute«! as (he result of any 
uplift, or Hiihsidence. The absence 
of coarttt' mut« rial in nny of the eedi- 
iininU ii* iiotewurthy, u few peb bly 
timid s in tbe Cauihnaii ^nartnite being 
tho tu i ly exeeptioiL Tlie sediment,*« ure dl snob 
«* lo ahow thul klintr deposition at uo lime 
oeciiiTéil mifir a triton? line, As øompured witli 
the Eirieomo reck« of titt* Waaatch Motmtaina to 

1.1.nst, tltf■ Tinde Mtliiiititilfi ubnve tin? top t>f 

the I 'nuihnmi ipturtxitc nr« charaeLtirUed by tindr 
generally enlcavBOiis nature. lu the Faleozoio of 
ifu’ \\ H-n|li M. ninUms sire nar uret* nml urgillii- 
eeoiift reck* grontly preriuminatti tfirmiglnmt rh« 
BOedofi, wltSle iu the Ti ntie series nbove the Tin¬ 
de (phirfzifcu und iiftsoidnted sindes otily 110 feet 
uf wnidy limest mm hil«! « pier talte m-cur witli 6500 
feet tif liuieatnne*. This pnitita to tb« c.xiatenee 
-if si deepeniug sen o ver the Tinde urea alter 
i 'umbrten ) mnt w it li konditions tlmt were favor- 
liIde for li mes ton« deposition, wliile to ih« enst 
firetuii-eiFiiii sediment* «veri- being depe«died nuurer 
the simre. 

The Mummolh mnl Gudiva li mest* mes record 
u In ug interval of K<>dirmmlnU<m under tu mdiliims 
essen tially uniform. Tbey nr«? ti*<i ritrii 
in fossils, und il. Is oho notictiahle i bat i'^aVnu. 
tbft f>i"si!h iomnl were From a faw well- 
deiim-d beds in wliieh, nlthoiigli the rock is 
mark tid Jy fossilifemns, lim muge in species setiins 
to Jhi ilrtfitlmlh limiU'd. Thns it uppmim tliat 
llie coiuliti<niH were not egpcdally favorable lo 
oigauie til’«:, A break in thetn.* uniform eonili- 
lioiis HoetUH i.o hav« beeu imuigimttcd witli (lu* 
'lti]i(*Hitti>n nf tin* Humbug formation. flere 
imnwcenim, urglllfteeoufj, mnl ealenriioua bods 
otujiir in HUecesstoii, LU ctsiiseipnmee nf more varind 
luinditiotn* nf sedimentation; the depth of water 
WUh llmibl le.na soiuewlial I lissen cd, uo thai arena- 
eijniiK as well ns wdf-nmiUri niiiierinl wu« oontribu- 
t.éi I (olie area of deposition, mtd, chatigiug our 
ttiittn beiug till ly partiall«, abli; to jitrform the 
task of soning this lietørngaueoHH nutterial, ndca- 
reouti sundnloues mnl snndy limestones were 


deposited. Tbese bed-* uf mixed sediments were 
also limit el iu ex tent, »o thai the jvicks a=< umv 
seen ar^ not porsisu-nt in charm.-ler along tlie 
striko, 

Ujrfift und t ro*?>>n i .T/^aoniwt-).—Thia aren of 
Pale^'zoic .-sHliiistiiit^ in bclirvcd to have lusen 
raised above sen level earl« iu Mcst^oii: tiioe. 

W 

Althoiigh mliiuenU of Mesiwaiie ago urent buth 
to the uast and to the tmutb, none ure found 
within this aren. and it probably wtw silimtcd in 
the soutlnjastom pnrt nf tlie McsuHok iamlim*nt. 

In tlie l'intio jVlmmlains tb« < 'urin mi ft* ro uh 
strata have snif er ed coiapresaion to n oonsider- 
able ex ten t. At wliut time hi udi fnldiug look 
plaoe cnn imt be delerminod u il hin 
the limits of the Ti ufrit: dutrioL, but 
iiumcilmtelj to the sonth, ili ih" I ’jlii • 
yon liange, il is aeeu ihat t-li«* 1'pirlniniferoiia 
limes tones oontiaue tlie fulda of the Ti ti ti c 
Muuntaina, u h ile curly 'Fejrti:iry? iMnglomni'at L'H 
i ii the same locality show onl> n uliglil, liliiug. 
So marked an umrønformfty batween the Tertiarj 
and Pale Lianir rorl„> inakin* it ovidcul thut the 
moLuitaiii-builtlittg nmvottHiiiLs whicli empra theso 
folds were of Mcsokoic uge. They nmy have been 
eonuecteil witli the liirtli nf tlm Mcjioxoir cniili* 
nemt 

This upli ft inauguratti«] a decideil dmuge in 
the history ■ >f the ami. Krodon irm Hiih^titiiti d 
fur H«*i1imelttalion and thr llew land , 

L iff nilt f 

aren in i mediatek begau tu wiwbt at ils 
SlirfaC«* Maliy llinu*-:i||d iVct uf f’nifiujiifii oUfl 
strata liav, probably udmlly d isjtppenred from tho 
Ttntii* region, and iholr erosion was prc Tci tinry 
Such a thickneæa of overlving ntraia ojih duubl 
li;>^ tleeessnry fur th*‘ prodiictimi ■ *f lii« irbim? 
folds wliirfi characteme Lliu atiiietnre of tin* Fur- 
bonifeiYtiiH riK-ki* nf tlie Tintic MuiinlniTiH. 

VbhvtnH' m f/t'ihf < f '^rtitu-y). Th«- thi rd epoch 
tu fin- historv nf tlu* Tintlr Moiiiiinina i> rbol 
uf vtik-jiniNin. The iiiLiiinbiiim hml lu-rit doeply 
cpjvial by rJCtiulfin, pui'linitH of the muge being 
reiluctid iieurly I.o tlu: Valley level, wlien vnlcan- 
km begiiti it.* lask ni rajin *■ luii ijig i lur mountaiii 
range. JVep oanyottii werc li lin I witli wT-judcs 
matorial, ihiiH restoriiig in grual. rmtaaiire ilir topn- 
gt'fLpliir coni.innil« uf llie rnligt*. 

The earliest lavas tu I" * 1 crnptftd ivén: ilutrhy"- 
Iltes. Prom tlie viciiiJty af Putktird I'oak an 
nutwelliug of vkci-nh rhynlilic lava ( , llMllll , t 
Jilléd tlm ihtep canyon north nf <>.*iliva 
Mountain aml Eurskn Peak, ului llie lava ni so 
fluwed ofF fti tbr FLOutlieost, tluU'ii the (ioHhon 
slope, niakiag the range tttuch wider tlun at the 


commtfncenieut ..f the eruptiufi, Siinilar erup- 
Liunii u. cuiTnl in the HOiitbcru par! of lin- ilUtrict. 
at* well as c«uitemporaue*iiu itiimsioiu of rhyoHte 
in ilte central purt ion of the uren. 

Fat lo wing this 'ulcanb* ac ti vi ty wt*re tlie er up. 
I ion-.uf amli-ritk- lava-, .piitt* different in * ham-ter. 
Volcanic cones were built up by the 
lavn H 1 . 1 ws und the accompauving frag- "“p ,iun ". 
mental muteridl, whieh wos ejeeted tu great tpiaii- 
tities. A later eruption in the 1 »immunt uren 
urs Itiss evptosive in character, ond appi-arr« i.* 
have liccti rjf the nature of a qiiiet extravu^itiun 
of Invn from u fissure. 'Fhe ouiliiics of this fissilre 
arc appToximufcéb defined to-day l>y the afi?a uf 
nmiucointe and !iiul(*siti*-porphyry. rocks whit-li 
Consolidated below the surface, Higliur up, 
iindcail.es llowtid from this fissiire, covering tho 
fragurmitul depusits and lavas .*f tlie ohier vol. 
cano. A Tertiory age is given to theee volcmiic 
rot- k, s mi l.lio b;uds of geneml relations. 

of mtyjh'kil fpruMthnin (A 'uHumc 
utal !* teint Oicnef —Erosion etui linned Uh work 
oven befare tlu? cessaiioti of vuleanie Jiel.ivity. 
Th*- rliynlitir rlous uere someivhut .t.>< b-. I pro- 
vioiie to the lirst eruption of nudeske. whib? tho 
volcu iiie eotie "f Volcano Ridg<* luul licgun t<» 
I nt carvofl by utmospheric agoucifs bo fore tho 
intrumou of inutizoiiite cut across onu side, and 
lin- fi..vLS uf , t r i femte cu verod di*- Mn ri:.! .;. smi- 
rb-pu-ili*. Sinco then erosion h;is ooiitimu-l wilJi- 
mit tuterniption, and to-dav the region is one uf 
m»rk«'d relief, althoiigh the poulnct-s uf Tertinry 
volcanism had concealed tu a large extent tin- 
Oiirlier work of eixision. 

Ah oxacl meusure uf I hi s pont-vob-imb- erosion 
van ud I .c c am ly given. The npju-r sIojsjs uf 
(iaiiivit Mountain (lo Uut appear lo 
Jiftvu I ice ii g rent ly rediu-ed, nllluMigh ^oi"V>iijc 
the volcanie niateria] covenng the 
Isivvcr slopcH has beeti in part removed, yot the 
botlum uf t.lio pro volcanie cany«iji al. the head uf 
Enreks Fuld) lias m .i yct been renched. In tin- 
eoulluirn part of the Tintic Moiintains ovidcnily 
a birga iiuiouiit uf the volcanie reck has betitl 
reinoved by erosion. IJuckskin Moimtain aml 
Tintic Moiintftin have been camd from lioristmi 
1 si I llows of aiidudtb- lava. Amlcsita onco uovor 
ing 11ic mcinzomtti of Sntiriae Peak aml t.lio aroa 
lo th«! tiorl.li has idtnost whoUy dlsappoarml, 

Sumc meosnrti uf the immunl >*f orOHjon in 11 h- 
■’iniu: M'iuntoius is afVordetl bv the extenanc 
siiriidnl dcposlts. lu Tiutit- and .. , 
Foslieit mlloys tho al I Luv ial and huna- ma-mii*. 
trine diqHjsits are «lonbtless very dtwp; oven wolI 


np inb- the mountain^ tlur mantte of allnvium i- 
ciiUHulorjtble. Alliivinl ileposits of tids character 
and extern resiift to rlimnti. i-omlitioiis favuralde 

W * ... 

to ImUIi erosion mut tmtisportar.ion. At present 
tho ngoiu-io-* of tmnsp'.ilatiuu arv ilmdcijijate. So 
tlial llie rm k deLritlls nri-iinillhitc? in talus tlep**s- 
its. Il i» evident^ iberefore, thai a period chnrac- 
tvrimd by gneater prcdpitatioii i»rectilvd thi* 
presojif, one of nrid i ty, The Ucitstrin«- depodls 
of the now oxitia-i I.ake Honneville alTord furtlitir 
evtdoiico uf fhi-* in tioditin V alley, whi-re the lake 
bi ik were di’|nisilei]| eiiv>■ ring the nlluvium of 
tlmt volley. Later, whtin llie ridnfa 11 beatme 
itiHullii-ionl lu 111 j i i 111: l i c i rlii- bodv of water, it 
ilinapi mared. Siiu“c tliat, time these dcposits have 
nmiaiiM'd practical ly uiuliatnrbed. Gurraiit l'reek 
Iioik IiclI ils ddta iu* the laki- Icvol lovveved. 
ciltMilg ilown lOi-r M.Hl fed. ililo the <bdta depos- 
ils. Tho Imveri ug of Luk i: llunaevillc, with the 
Miiddcu ehmige ‘d' wati-r level, also cftiiaed au 
iru-n*im> of clliciency iu ot her stirtnns tnbuiary 
to i lim Inko. In Tininc A’filley fhere ure sfcream 
terra. en whioli ar«, ii.fci-aldo tu [flis pt-riod of 
mnrkcd adi vi ty, Imt in iho rich bot tom lands of 
tids vallcy there is littlc other evtdencc of the 
HlfiNtm lliin oncc llowtid. Along the «?dge of tho 
val lev alluvial fims are Httll being Ireuched by 
l hr nccaeirmat atreuma. 

iit.iHitu’ lu PnhM/Hitc linu.* tlie area ivos onc 
■>f s.-dini cut avion. Ih^nning with the deposition 
of well waslud samt, the sitcceediiig sediments 
were cnldtim ms rum I s bdlowed by more argill-i 
ei 'Uls and nirmu'vxias seilitnents. This s*:-iies, 
wliii-li run ipi inert thoUsslulrt of fed uf SeditUtiHtS, 

wie «lep* isiteil i» tlu 1 *leeper wjiters uf the sea. 
and, Fur (he most part, ni a cunsidcrable distance 
frem the uh or«*, 

lo Mcu/uie time- tbtiSe seibttuinttl Were Hftcd 
ni Hive til' 1 -'‘it level and lin? In«ri/jr*ritnl beds were 
etimpresH-ed in to ch*im folds, Atmospheric agen- 
ei*-:. iMITIU <1 iJt IH 'Iy begfitl bi wear awuy the«e rocks, 
giving ii marked relief lu the Tintic Monniains, 

la T>-rl.ijir\ rime vuleiiUn: erliplums uf ttifl" aild 
Ijivh Jiddcd gj'tiutly to llie uut ns uf t,linie mountuina, 
and tlie remillH of .t.lie Mesoitoie erosion were 
large l_v em men] ed 

Mine« tlie vcdclillie cniptiolik ureBlori has cut 
deeply intu r 1 1 ■ - aecimuilations of volcanie mule 

rial aml l.lm |irudinil.H of lliin erosion have been 
deponite«l ns alJuvimn aml hik« beds in tlie vnl- 
h-ys and as talon un the npper h lupes. 

FEOltkK uTlS MMIT1T. 
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MINING JNDl'STKY. 

HJSTtiRY. 

Tintic in on o of the oldtøt mining cainj)? in the 
State. Or«- wiw diwoveji-d by ;i party of ]«res- 
(M J'tots rdnrning frem wesiern lltab in I>emir 
l«r, and ilte diet ridi* were organized in the 

following rtj.j'ing. Th« oiily «Uf*irictii tu I h« State 
discoven d prcvinin* l*» Tvntje were tlioa«? of Ring- 
ham in ISUu by tlie sotdi«i> of Cren. I*. E. Connorj 
Uurtli Valley, or Stockttiji, ulaø iu l^i«3; nml 
liittlc C'ottoDwood, in 1S68. I'lie Uret dUdm 
ie«k)rdcd iu (be 'lintic dietrict. uns „ , 

Prftffy |n£A- 

cjilled tlie (t S lin bon ni , M and was locafced 11oni - 

■Il IbtøQliilirl' i ft, |s(5H. Til ti piCCuud hwalion. Ih« 

IHlirk I b agun, a skort dititanec uorth of the Sun- 

bi-nin, wns ni ih le ou J nnu ury 1871). 'The tliird 

loentiuii wns made on Eelirnan l 2i» of th« same 

1 

y«ai* s mi iln* sit« of the present Muinraoth mine, 
amt twu iliiys tut er sinkes wero w*i ou the Euivka 
1 1 il I kdgti-s. 

d'hesc «air ly locations wer*- in ]>arts of the dis 
trict wliicl) have co ti tilmed to be the i ni por tant 
lentcre «d th*- luiniug Industry, Th« Mljjlee 
Uret in in the atv» of igiteotifl rock 
in tlie Hniuthoru purt of (Ju- distrikt, in tho 
vtcintty **f Silver City. The nexl aren nurth is 
llint of VfiimiiKith ihi-in, tlu* most im]a*rtant 
mine of wliieh w;i:* ih« third t<Hiation rsf ihe «Us- 
trid. North uf this boain, and scparaied frem it 
by n liigli lidgc uf lime«, lo nu, in the Enrekn aren, 
willi the Itulliiiu-Hock, Kurcka J lill, CeutemiLal— 
Eurt-ku, and Fcmini mines. End. uf the Eureka 
and M;immi)th grou[ia*«f mines is another locality 


rich in ore deposita. This iiududea the Godiva, 
l"ude Sam, Humbug, Utah, nml Sioux mines, 
wliieh niv sitimicd <m the «a."*rem slopi* <«f fimlivit 
Mountain and Sioux Peak. 

Korn mnnbcr of y«;ire rnpiit di*v>-lop ment uf 
the mines in lliis di-lrh t un- nol pus*ible t owing 
to poor facil i tics f«r trnnsportatiun, '1’hcfe was, 
Ijowever, u ve ry considcmble ummmt uf -.re nour 
tlie surf un? wliieh WBS rfph enoUgll lo b« milleii 
in the face of almost any dillhully. Tln*«r ri«-h 
pres were sbippetl t<« San Pmncijuro, ,. Bri , rr 
Califortua; l<» liifiio, Nevuds; to Haiti- 
more, Mary land ; and oven t.u SwaiiRig Wales, 
The uvoragc vultiouf tlu? oixis nul -ullb-ic n % 
great to wiirrniit uMpmenl t.o huoIi rllalttiKuw), und 
attention waa. turnod at. an eiirly dal« to th« 1 
ertititiuu uf riiLIU lind HmdIcrn in llie viciuity <>F 
the millps, The liret mili til'tidcd Wa-ut IloUUttl-*- 
villc, in May. 1371, [Tim second mili in (I IV HaTfll 1 
looulitv wtw É.!oiit]i]4Ui'i] i ti tho ful i nf \ hu mmv 
year. 1'he Wyoming mi II the Mil In* milL th« 
Bhoehridge mill, sonthwest nf I »i»- lniBt mH . 
moml, aml the Cupperopolia milt w«re 
construded in IS?ft; tlie Mimmiotli mill, «u Tin- 
tic, in ; the UosoviUe mill, HOttthvast of 

Maininotlu at nWut tilis time, uml mure rccciitly 
the present Mammolli mill, at Ib-biit^.u, iu 
December, 1303j tin- Eureka Mill aral Ibilliun 
iteck niilis, at Eureka, iu 1S91; and tlie l-m-rell 
milh at Eobiiisnii, in 1S95. 

O wing b« the j km >r siieiw of tho earK rnimlga- 
inatioti inillrt mnl the mfradory nature of nu mb of 
the «*re, rtint-lting liaa lieon trind froquently. The 
firat snn-lter vrected in lim dislncl ««« biiill at 


Ilomansville in 1371. 


The ser ond, tbo Tintn- tu tho large f?iindt«*rg in rim viciuity of Salt 

Luk« t itv and cbtiwlu-rc. J'Jic shipping milieu 
in 18Uli werc: the Mainmutli, Kitllinu- 


[■fiHluiia; 


Milliiig nritl SuifeLtiug Com|jniiy^ wc>rks \it Dia 
mund, wsh al«** built in 187L The , , 

third -melter was the Copperepuli:*. 
built iu 1875. f »thers wwt* tlu* Crismoti M«m- 
niu ti i, budt at Tintic in 1884 ; the Lut ham furnuoe. 
built at tiushon iu 1874; and tlu* < 1 ark hutl ftt 

1 [omansville, Like the earlier luilling [ n-oceasea, 
smeUing wn* nneticcessful. 

' I h t p« >ce».of I cadii ug the røvs 1 1 m I *een r r i c* I 
un Hvo uccafiions — ouc« at < i osHtin, in 1870, aml 
agatn *m the siteuf the ol*l Miller mill, 11 i1i|iit 
in 1879. This metihod *)f wtuning pl * nt * " 
vuhics was e.ven lesii øiuicesaful khan iniUing mal 
h mel ting. 

Tim swmfc supply of water coutribnted Jnrguly 
i... lin* wout of smscess in tha earlv inills. The 

K 

Manitiiulli »ml IfiirreJl mil Ih are roday “iipplitKl 
thhuigh u pipe line from Cherry Creek. 18 milc- 
I" th«? west; U'hib? at Eureka tids pupply is :mg 
ment«*I by water frorn well« sunk at Human-* 
rille. 

Thu dévalopment of the rniues wns grently 
accelcnilcd npou the advent uf tlie ni il read h— the 
Oregon S hort Line from th«.* west in tSSft, tind 
the Ki*. <3 rande AV estern fr<*iii i)«e east in 181* Il, 

T lineare now fimr pau^umtlgauiai ion nul li- uf 
th« most modem type in the di s trict: tlie Mani- 
mutli »ud the Sioux or Farrell mille at _ 

i rlfKHi SwIT" 

liobiiisoit, and the Eureka Ilill aml * tU *"* < 

I tiiiHun -lU’ck mtlls at Eureka. ’rhesc- treat mi«. 
eessfully the lower-grade ores of the dis trict and 
sbip b*>th imlJion and coiicentrates. 

The ri cl i er ores frem the mines ure shipped 


iteck, Centen nml-K ureka, liruod Cen- " tn "- 
IrnMinuiib, Knrcka 11 i li, Sw-uisea, South Swaneeiu 
Itudiva, Humbug, I m*lc Sum, Sioux, Simbmm, 
Ajiix, Star (kniHidiilnted, Fmir Aces, Carissn, Joe 
Bo ivers, May Day, Northern Spy, Eogle, Treasure 
Ilill I ■ ■■*>■! Mumnmi|i, T«hoi-:l Alaska, Sbott-er’s 
Cuurtulidatrd, l*u«a Tweed, I lali, Iiubbit’a Foot, 
aml Silver I‘ark. Th« Tintic iron luiun shipped 
iPTirly ■"iii - H*f 1 ren ur« i,.■ In* used ns (lux, Ir 
will b. n ot ed tlial. tliti ubove llbt uf pmduciug 
mincH iuftudcrt three uf th«- f*«ui" udn«s flret locu- 
i «d in th« di Hin«.-1-, u Fuet which ftpeakn well for 
the perumnencc of tlie ore bodies. 

PROmiCTIOIf. 

In thu fii-Ht fcw yearø after the discovery of 
precItiiiH-nietnl depuaiis lii ihcae motmtains th« 
proriuctkm w«s aboul titpioUy ri i vi*led between 
the déposiU in the sudimentary and those in th« 
igncutiH rock?*, or between the tioi tlieru and th« 
Huiithcni dwtrtuts. IJ[hui the pxbauøttutt of the 
oxi'iitfifd ures in tlm igncous rocks the output of 
tin: Southern purli.>n uf lin- d[strid liecain« pra«- 
tiedly nothiitg, and must uf th« unues were uban- 
doutid. A fow, however. pindied their shafis to 
g n-al* r deptlin, muil, liriitlly, afl«r a lapse of 
Henriv tweuty yen ru, rich Biilphi-ic ores were- 
foaiid in aevend of the mines, notably i ti the 
SuiiiiHftt mul South Swansca. Siuce then tlie?« 
mim--* havn pr.idm cd .,-uuataiir.ly, and therunewed 
inlerest in thu veins of thø igneous rocks that 











tltvir dcvfeh ij'iiir iit h huve crftated bas al rendy 
ticcclemu-d cbTciofumant in other mines and 
orided grntly t*i tin pruducttoij of the distrikt. 

I r-.in tin* unrlict time* thfe mines in the sedi* 
ment nry rocks Lave bv-rn productlve, and fchfe 
dt volopiui'nt luts kept sti far uhe&d of the aettifd 
break in g duwn of tin- niv in th« stupes thai the 
prodiii'ti<m lins I »een < nu- of ».»nataiitly increaring 
proportions. 

Tin- follmviiig tabte, '-»tupiled :‘r- -m tbe reports 
uf tint Direct »r of the ITiited States Mint. irffardfe 
tli« besl data ou prodttetion obtaumble. The 
iudividnal reporte« uf pi odm-tion from Ihe various 
mineH luive been tifefed, so far as possihle, fis a 
cUtn-k !<n lliis inbli*. but, n*- It bu ln.vn imposailJe 
lo ged t'i-| H i ri s oil ni I tin- mines, am l as many ■ »f 
tiie report* iiru imximphde, ih« ptvductkm of tins 
em-lier yiws itu* tud buen vorified. 


i'r*)du< l th>yi d/thi ’fivti o mfmnff liintrivt. 
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i 11 vtilin-. 

In addition lo the silver and gold. Tin tic haa 
|n’<iduk'i'il a large nnnuiuf of te:nl and nopper, ihe 
prodiii'l i'iii for I SUS U-iag ui er 3,l)fXMMKI puiimE 
»F {-opper and 25l t ltl)<l,Of ,H ' porifnis of Ictinl, 

FHACTUBE SYSTEMS, 

The fmeture systems nf the disi riet roay he 
dividml into tvv'o »lisrimd c bisses: the First ond 
ilion* iih[n*ri ml kiv tilise i\hii-3i vaiir iti sedi- 
mentary rock«; the second ane coiitinc-d lo Ihe 
igueoiis muks. 

Kravl bring and min ml i /.at ion in the anilinen* 
tarv rocks oceurred bebre the volcanic activily 
mol tlmn-For« previotts to fmcturing and mineral* 
ixatioii in the igm-outf tiHrkfe. 

VKACT1 HKS 1W SEDIXSKTAin HOOKS. 

Fractiitt* in the sedi men tarv rocks are very 
ab und out jiikI riiay be seen in alntost every ont- 
i-rojL They ure most rendt ly traceable in the 

.piart:/!!*•- and luirder li >(■ -aes. The ledjinsou 

.pifirtzii" is sm pi-»f»uudly sdieeted by the N.-S. 
fractiifMs os to eotieenl the IhoL> ting in most plaoes. 
Tim frue lur. s :l i«- [ 11 . 1*1 (diundimt in thi* vh-inity 
of ri lo I hret- gmni Tnim-rol I vejning atmea: the 
Eim-kn arne, the Mammut!) zone, and the 
< bul i vn Sioit.v M'iiintuin ssotie. 

The L'i'r.'ii iiiajority of the firtduivij ocoitr in 
tho NE. and S W. quadrants. but the most per* 
-limout niv withiu u few degrees »F N.- S. The 
fim-lur«* En 1 lit N\V, und SK. ijUftdrunt? atv lerø 
ubu litium. 'J'iie fractuio plaués are nearly ver ti* 
cnl, bm ih >1 r«w cases dip east ivest at an 
angle thai in mtlicr l«^ 1 « than T0 ,? . 

Thore are fimr prineipal directions of fmctnre: 
N. S., iiicluding viuiritioiiK'if l«fis than 10 5 eastor 
w»- * 1 of the iijeiulian: N, 15 M, \ 25 E., and 
K. \V. < if tliese the N.-S. ane the most importaut 
aiol the V. 15' K. fraetitrvs ar« the . 
roiuiiioiÉi^t pmiieti : a ah nag1« witb 
theiii. The N. 55 E. and ifn* K. W, fracturea 
cross lin- Ktratilk-ntioii aml bein-e are readily 
IViootii/.eil, i'hey jlk- flpparotitlv Liter than tht* 
othar fran tures. The Spy— A jas fa nit, which 

rrt'--e-. from M imin ih <*rileh to thé Northern 
Spy mim-, E* th- most prominent K.-W. fmeture, 
Imving :i di*plneemenL <r a thonsnnd feet. E. \V. 

TEiilEr HIlhilijU, 


fraetnres mv most con i tn »n nlotig Ihe eoiitact uf 
the Robuisoit ijuartjsite tind the Kun-ka hum- 
litone, whfre they haven rmixtuumi displiuvment 
of 200 feet T lu-so fravtures atv nlim>st ulways 
vertival. 

The subordiiute fnteturto, which, uiiilo con- 
stantly present, aro nmch lo-.s persistent than the 
»ther fnu-tnres, have ti o- folio wing 
ilireetioiw: NW..N. 35 W.; S. 20 e W., '*■**■'- 
aml NE. Tioy are usunlly vvrtioal, hul tlione 
wliUdi are pnoiHvl to tlo* stnke .vf ilte rocks are 
nlso pamlhrl to tha dip. The N. 30 W. und N, 
AB' W. rruc tures are tin* most abimilnnt, The 
lutter juv coufineil lo -harp in thv strnti* 

fietl rocks along Eureku tlnloh, and mv uccompa- 
nied by mueh Itvcceintiou »f til>■ »truIn. lu the 
former the mdividmil »train Imve si i ppm 1 pusl. 
eaah otber, femling upan ajumcB uf small dimen¬ 
sions, 

The mterrelulioii* »f the varioii* rrju-nm-s ut-e 
very complex. J'lm nmjority of the fructures 
i-rosn, !mt appenr not to have fmiltcd i„ WrBl . t .n, iril 
one TUiother. Tho exception« 1» this < ' ,,r “ rtur ”. 
that havn bfeen noted ure idoug (Jnnrtsiite liidgc 
und the Kpy-AjiLV Fmill, tvherv N.-S, frjictures ure 
futilt tid by E. W. fmctim-n; nUo in the mines of 
Eureku nud li -di-.n moimiains. wheie N. 25 K„ 
N.-E., and E. \V, fr i ture* are -men occuaionally 
to break tlit* contimiity »f the <vthcr fractore#. 

The N.-S. frnctmvs, Vvhieli ulV by fur tltO tnoSt 
eoinrnipu, are ulao nn^t uliundant on the west limb 
t.f the synetine, where the strntu nre nearly verth 
val. 1 In the enst limb, o liere thé Strata dip at 
lnw »ugle*, iliey m 1 ' Tiot o»miii»n. ‘l'he NNE. 
und NE. fractviivs are uto*l comnion at the stnilh* 
em eml of thé syneline, n-her« they cross the 
lieds nearly »i right ntiglc-, The K.-W. fraelures 
niv foimd in the n-iitrid :uul iii*rt herri parts of 
l]o- aren of slrutilb-d oii-k*. ’i'h« NNE.. NIC. uml 
E. W. fravi tit*- l']v*s i Im Htratiflcntioj] aml 
appear to hav« liecn fnrmcd, frir the m»*F part, 
subseqnHitU' l<> tlu.« N. S, fiiirttmis. 

Si i iee | fu j i»i h- 1 mm lien follow Ihe l'l'Jiel ilh*H, llieir 

genertU dim-tioTi is north■suuth. Them am, hovv- 

11 ni ny siiuill orc IioiIL'm jliuI por 

t.ioilB »I large o('e hudii-H wllidl foH'»v I'.UlTi'h! 

th fe < »ti i er f r IC i n re di rer f,i ims; bn 11 h esc 

urt* 8ii hun li n ilte in imiotiul.. The fravtures whicli 

futilt rr|-e lun I ii*8 are vejy few; and sinee llmir 

eoursfes are generally pafnllel to them, il is »ulv 

posflible li ■ diatinguish iht-m as luhT flitfeltiles 

ivlitsn thfey iii'tiiftlly er* **- ihcin, Tlie faulting 

fnctiité-s tren il N. 25 E., NE., and E. \V. Thev 

¥ 

are nevessarily n f laler »ngin 1 hun ih« mim-rali 
ration, ntnl hfiii-r irliun the gr- nf majnrity of the 
frnøtiires, but tlicy iq-pcur to be uldet l.liati l.he v<d- 
canle aetivity, f»»r in im ca*- hu ve iliey Ih-ch troi-fd 
iril" the igneous rockn Tho K,-W„ fruet tir« 8, 
ivhich •mcui- at th« contact of th« Ihiliinsim ttuartK* 
Et« and Eureku lime-U-ute, have rmt intoræeted 
any kttoivn --n- hudn**, hetn-v the ir relation to uj>- 
deposition i* not dfetvrjium.il. Tlny nre uiidou1.it 
e<lly <»l(ler titan ilt« voL-alne r<K-kn, hecaune in tlife 
northem ]>urt nf th« »lijrtrj»'t they have 1 
fon ud to stop at the vuntact. Thore thus anpoars 
to hare bveu an enrlier series of frni*- 
r mm, 1 1 «.id i ri g NN W. am 1 N % V> hieh |j?rW 
W!H I utur iutcisfected by lin- series uf 

cross . . ture« trending V S„ NNK,, NE., and 

E.-W. Witli fon exi:«[>ti»iiH tin* digplm-nmouts 
ou theae pluttcs du not senm tu hav« benn very 
eniiHidcniMi'. Tlny | 'i'tmedrd Mn> iitinomlfiiattuii; 
but n fmv fl'ndimjs arv foimd wliivh liave 1>efen 
subseLjuent to ih« minerjilij'.atiiin, 

Knrfiht r .oar. Thin kuiu* »Mi: ildn frulu 

the Geniini mine, nortli ivest of the towu of 
Ilmeka, Lhrough the Hulliuu-B«ck t Euivka lliHj 
and ('eiiTemiial-Eui'ckn milits, tu the Soiithcrn 
Eun-kn, Teiinewsec l!»-l»e), and < tpex iniims in 
Mflininotli Knsin. 1 n tins »»»nn ih« gr«ittest frue- 
tilring lue* buen behvecri the Bulliou IWk and 
Enreka Hill shafts. To the smith, though nearly 
as mauy fmeturea axiat, tben* are hover fracture 
direction^ N.-S, being ilo- most éommuu, and t-» 
the Uurth thero nre Uelther *<» grvnl sk uutnber of 
fracture nor m mony fracture duvettons, th« 
jtrinciiiul oju'u *p?in‘M. bring pandlel t»» the 
bedding plnmv. The ure Ualies folh»w tli« frae- 
ture plane* in tinor v/irying dtri-fetiuns. 

In the 1 Val,-miini Eurt-ku mim* their general 
cottrse is S,, with iniiior irrognlaritics. In the 
South end of lin- Eiirt<kri !Mil min«- flu-v jd«o 


(rr-n i N. S,, but tn ni gradually to lim wi *i. «ud 
betivfeen the Euivku tli 11 aml liiilliou- Ihn-k shaft* 
ar« mntiily N. 35' \\ . Noith of th« Ibilliou-Ufeck 
shaft they trend within a few degreta of N.-S. 

In tli« tu o Southern mine* tb« »»r« 1n»dEcs tu - *- 
fairl) oontinuoiLS and extern I r<-go-al ih-ptli, but 
in tin* 11 *»rih they nr« l«ss cuntlnuous; tliey hu .« 
a *mail ver tii al rans« and consist *f :i mim lier «*f 

O 

tens-shaped bodies sent term i u idely tlirmighuilt 
th« or« zone. But very felV lab-r or »!•«. .»nlnry 
fruetnres wer« observed in this a»«e. 

MumnuAh zone ,—Tlus jtune oomroeimes oo the 
tiortb at thi- Eagl« mine, and exit li'b tlifelnm 
soutljward througti theliraud Central, Mamniuth, 
Ajax, tind I/tiver Mammoth mines. The most 
prominent and most mimfehuis fracinrcs hav« n 
general N.—S. dircctum. N. 35” E. and Nl’L ft'ac. 
lui'tis are comnion to all the mines uf tin? zuuc, 
aml are espenially well soen in the Ajjix, uIht« 
iliey have lietiu extvndvcly mim-iali/.H-'l. 'l’li« N 
15 E. fracture* ai-e peculiar to tho jMnrmnuth 
mine. where. tugether u ith th« N.-S. fnicinrcH, 
they hav« heen fiiiind ou plant*.« »f lu-avi«*T min. 
crnlization. N. 20 : W. imd N W. fravtnree have 
their greatest developmeui in Ih«. C rand Central 
mitte, and are app.irently th« result of dipping 
un the plan es of strariticatiuu. 

The Spy-Ajax fault, ulimit h-i-ush * thi* z-uu-, 
has dbplficed the strata »ti ih« south sid« a 
thotisaml ifeei to the eastw&rd. Adjiicent to tiiid 
f.-uih on either sid« ar« mauy j »aml Id li**uiv*. 
■omife mf which are ore bearing. The exnct rela* 
t.tons of ihe ure 1 »»ili es »ii tho tiortb tu tin »se on 
th« South »f this fanlt are m»t di arly understnod. 

At the Southern en<J of the Mnnmiutli mine, at 

th« iutersection of si-vend lis*nr»*. 111 * "i-- .. . 

:i large, dliptical sbapeil diinmey, tvhicli lins 
l#*.'n traood i-outiimously fur more than Ml»» feer. 
in iloptlj. This seuils u(T scvernJ tlnger* i« 11 1 ■ • 
eiist, !»ut the main i-lmimcls nre N. S. >»r N. 15' tv 
In the (i raml Central mine tha or c lindy fullmvs 
N. S. fraetnres in pori. but iu main «xis i* N. rid 
W„ ui- tii-:o'h jiiimllel t<» tlu- strik« tmd dipuf l.lic 
strata. In the ICaglo mine th« or« bndy trend h n 
rt-vv dvgrees West of uurili, puj-alh»l in siiikr witli 
tin* sti-n ti llcAtion, bni witli a v«rli'^l »lip. TTn* 
»re bodies whicli fnllow simple N. S. fracturen 
ure uf iiMic-h siuallér vertiflftl esteiit tlnm tic 
ti negl Miumnoth chimney, ntid nre Inrgiist tu-m- 
rli« surfnvo. Od the ot.lier baud, tin* i »p ->F Ihe 
grent ure body in ih« C raml ffeiiirnl niim* *i'«ms 
t» linve been uvarlv IOO0 feet th« syrfnre, 

W 

The on ly obærvéd pust-lid ucral fracturesiu bh c 
Mamniuth mine trend N. -S, und Enclnd« au irivg- 
nlar band, varving il* wiiltll from 2» l«» lnu red, 
uf bri kfeii. aiigular fragment* of limestone, wliieh 
js pi pul arly kuowli ;rs thfe " dikfe.” 

trs»iirn -Simr r Mmiuiffin -».w,—Tltj- Wgilis »n 
the south at the Nortii Star, «xb-ndt> NE, to thi- 
■ ■ ’Lst side <»f M'tttitain, th i-Ticfe uurthward t.» 

(i udiva Alonntain, aml ftnally NNtt . r<* the nnrth 
(side uf tilis tnotmfain, Th« principal fnictm-i* dErcit. 
tions at tint smith end are N. -S, and V 55 i». U5 
K*» in the central port-ion X, S. and N. 15 E. frae- 
i ures ;m* more dinniliint; at the iloi-eIl «nd N. S, 
and N. 15' to 30" W. fracture* prevalJ, They ar« 
al! vi-rtical. The or& 1 pod i os foling r lu- Fraciiircs; 
liiat in to sav, thfey ar« NNE, af, llic suiilli i-ud, 
X,-S r Jilung th« eajJt flauk »f liudivn aml S]uu.v 
iLiouLLtainR. and NN M'. at the TujrMi etui «F (iodi-, a 
Moimtain. At tho fioutli end |:h« »re /»ne is com 
[iused »f aeveral short »re Imdifes, wtiile in lin- 
cmiitral portion there is n riuglv or« hudv mbicli 
Ems bfeen foliowed conl-inuouely From Uu- ( IJarissa 
tu t-lu* Utalt mine, a ditstam-« »»f 50uo ft-H. Iko uml 
this to the north the bodies nre h s* rcgillar, U-iri" 
skort und hujs-sliapfed, with ,-i pitch south of fe.-tsi, 
fn tli« Northern Spy, Sioux, and l'tah uiim-s, in 
the central portion, the ore buijicn, which are v»r- 
ticjJ, or have a eteep westerti dip iti th« 1 rur er 
levela, are inclineil to dr purt from th« Fnictiire* 
:it the eontnet of the Godiva and 11 Lind mg formå* 
tions and folltuv the bedding plan^uf the sirat«, 
which dip euFtward at angle* of from 5o tu d.V, 
Secondaiy fracturing is sltglit in this zone and 
is principal!y seen tu the Utak mine. whei« au 
E.-W. fanli ha* diaplaci-d th« <nv body, 

The faet that som c of the orc-bcoring f rmtures 
ure faulted shows rimt there muet have benn twu 
periodtf of fraeturing. The frue tn ns mi «Uhcr 
s i de of the Spy-A jrix fault <l»» li«»r o»rri‘*|H«i'l 1 
whirh iiiilic.-ttfeS thai this fault wus predikuid sul. 


s«|UfeUtly t» ilu- N. S. fnietøring; this- faull is 
tuicvd up t»» hut dot* not enter the rhyolit«, th« 
i-arlifeijt of the- igneoiu eruptives, hence Aeecl( „ c , 
iinist tjjivfe lo-eii f-iTuifed previotis t»> vol- tUT “- 
» jtiiic jtk-livily. A* th- most recent svdimentary 
strata belung to the Carlionifermis uge it is pnd> 
.■■»Ide thai 1 1 1 ».-: r -! - - fo r mation, and th« sul jsequen t 
ii]in«-r«liKLli<iii, iKrrnrred during Jumsriv time, «r 
ni prior to the Tertiarv. which -.vas* the age 
of vølenttie uctivtty. 


FflM.'n liKS ur IOXEOCF8 tEOCKÉ. 

The frue tilring tu the igneoue rocka oefeiirs 
nu ud ly i n th« ninre wdid lypcs, the monzottitQ 
und fjunrU-purpliy ry, and is must abundant in the 
Mior« i-ourgely gjinmlur uf Ihese rocks. 

Thr iiiinernl-bfeiU'itig fructurtir luive a maximum 
devuhquiifent betvveen Silver L-ity and the Sun- 
bciiin niim'. bncoiiiitiL Fuw and inaignidcajib eaat 
i»f l li« Ifiti'-r, Som« miiif'i'rilizfed f]-acÉnrfes huv« 
idso 1 n 'cii dcvulupnd in the porphyritic moussønite 
ou Trcieuin- I till ond Sun rise Mountnin. 

There i« n»1 *<» wide a i'aiig« in the troml »f 
ilifeHé lissures jis in the ædimentary rocks. Fis- 
sures trending N. lfr E. und N. 35‘ E. TfrnJ ^ 

:li« tin-mofll. uiiiiudnllt. N-S. and N. 

II)' W. frnelnrea alsm occur, the lutter 

liviug limit**! t«. mi to-.. of Silver City. A 

Fc\\ have li tre i ni N. 7iV E. Th»*y ar« alvrayn 
m-nrly verti cnl, the dip rnrely being leas thun S 11 : 
but it i« not mic»uiiii»ii for the dip to changfe 
frum uiisl lo wfefet witliin a htmdred feet. Th« 
fmol ures all die <*nf near the* eedimentary im-k.s. 

In l]jc niitn.* north »f Sil«er City— tiio Swan- 
s«u, l‘:o k, Fonr Ac«s, and Riiver Bou— N. 10 
W . and N. 15 E. frnetures ]»n rhuminate. On th« 
uoi'ih sidi! i>F Dragon Dnleh, N. tu 25 E, 
friii'liiiT* ure th*- more common, »ud in tin- min«.* 
n» tho enst "f Silver t i by — the Marti m Washing¬ 
ton, Rimiu-jLin, l U'linc, Jo*- Daly, und othere — 
\, 25 tu 15 E, dirtfotiuti« prevuil. 

Sfecoadnry frnetåres nre very rare, the ønly 
"tics iiofnl l ii-iin; hvo in thi> Swnnrea mines, with 
diriwl.iuii* uf N. 55’ W. and N. 70' K., uhi«h ■ 1 5 m- 
plitfeo tint minemMjfearing veins about ri' Feet 
eiich. 

A- tho igtife»u;s rofek* are uf Tm iiury nge, Ih« 
fråd ures mufet hc hite Tértiaiy er earl v Fleisto 
rene, 

0HE DEPOSITION 


The »rc di'pirits »»f ih*s regi-m neeur nlong 
fnu-lure r.uiifts vi il hin tho sfedmifentary and igtlfeuim 
rm ks and at the rmitact Imhvccn the 
fwo. The« In the sediment titry r»»<-k* 
ure jU'iu’tifuljy «uh/iu«<1 tu the three 
frai tiir« /,oii«s nlmve mimtiuiied. tlie Eureku. ibe 
Mannmitli, nmi the (<■ live Sioux M ointnin itonti. 
I il Ihe (giifeoil* riK'ks the dc[Hjritfe consisfc uf a 
iiutul« r --I *]j«rt, uidely mtfers['ac«d veili8, with -i 
geticNi] *trike N. S.and NE.-SW. The principal 
uiiufe* ur« tli- So an*«. i, >-;itr L Swansea, Runbeitm, 
Murtlm Wjtsliiugtun, Trcastm* IXi.II, I lomestak«, 
and Jim? tlowerg, The Tintic irtm mitte, on ih« 


nurLlieru *» i - h- o f Dl Jig* »n finhftj. has the nsost coii- 

sidi-mbl*.. {b.-puMtt, The im>re oonuiion 

miiicrn!* oF th«*« ilisju^its are py rit«, gal etui, 
*1 .liah-rEl i-, uml feinirgitfe and their ux idat ion proib 
Mi-t*, hit ty Tllg Hiivor aml gold, witli L[nul'tft at ni 
baritfe u* gaiign« tnitictals. In th« sfedimentary 
na-k* ipi, -i il/ i* the predniiiinnilt juinferal; En tbfe 

igiiHm* Mtikh rli« nifeialli« *n lphidi> prciluintnnte. 
TI o- »Tes in th« geJiiiirntary ronku are most ly 
uxidized dowti tu the greatest depth 
y«t iLtiiM•*I about. 1 dfHl fcet bt*]ow the ,is “‘ 1| " ,t ' 

■ ii■ i'ii.-i*. In the iuncuim redtl th« grouutl-wnrer 
Icvid vanes fj-om 3Wi to 700 feet below tin* eur- 
Fju-fe, being ib-cpeal in the Sivahsea mine. In 
thfefM* the ure de post t s ar« cumplctely uxidized 
abuve and imsitered below lIi« water level, the 
Jim* »f 8éparnlh*ii being very disri net. In the 
*triuifii-ti i'ocki* the »r-s iti >»me ca«w fill ixrégu* 

lal- is] uiCfeS and cliatnliere itlotig the fii^UJ'fe jkiiiss; 
in otli«r* they replace ibe <a)nntry rtick, The 
Tiiinernls in the ignix-nfe rocks, »ti the other hånd, 
Hicciir 'jiilv vvithin the walls of the fis-siire phmes, 
Th« leail uml ni Iver o res predominitfe al most t-» 
f in exfeliifiioti *>f copp«-r und gold ores at the n»rth* 
ern aml ■ »f I li« varioila ore zones, tis in 
the treiutnk und Godiva mines, while 
the 1 ‘entfeUniul E n reka tun l Kort li Star, 
at the aouthi-m end of tlmst zones, produce mure 
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.per and gold i.hau lead and Hilver, < ■ ■ J 
. udi is found almost øxøliihivøly in tin* iløjiusits 
ni thø acdimontuvy rock*, i* rurely .Utfctietnhlt! liv 
punuing, and beuee prøbubly - i c; o Lire i ti søme 
chomirul emu hi nation. Si Ivtif vickls tho principal 
valnes ilt nt I th<!deposita; it is lurgely in tin- form 
r i f cemrgyrite m tin- depø*it* of l im Hedt men tary 
rocks, where it abats the hrecinaji uf vfiin niaterhil 
und country rock. In the igncous r«K-k> it is 
fmind both as cerargyrite und oh urgentlte. Tlie 
uther minerals of commomal vidue tnv lead 
and cupper, the former ooetllTUlg in both the 
©eil i merit ary and the igiieous rockn, the latter 
prinripalh in the sedi men tu ry rocka. Tim ir< >h 
of the coAtact deposita i>* vnliuible. I wing nsed for 
il n \ i ug pmposes. Thø bodies of utioxitlized øre 
foiirid in the seiliiiit-nhiry rovk-suntil tlm llj . l . niilt[jrjii 
or«a expused in the hover workings *■ 'it pu .ii>i. 
nf Ihe igneoue rock deposil*., show l;liut. i ti iheir 
original forms, thuse øret* wøre -ut pir dr- und 
sul i hmuenides. which form 5 tu 1)0 p>*r cent nf 
the ore i tt the sedi men tarv rocke und 5o to hb per 
cent in the igneou© rwk>- 

tfulenu and pynte ure tlm most nbundatit 
metal 1U- sulpbides, and euargite i* tin* principal 
horn Ilf itejijW as <»HLfifJJllIv d«*|--iti-d. 1*> the 
oxidation of the deposita in tin* H.-dimeriniry rwks 
tlm metals have beeti sopumted in to oiv Indies in 
which one »*r the otlu-i predunj inates, Thiia, in 
tlie Eiireka lliil, Mammøth, Ajax, Cnrisea, and 
Northern Spy mines IfirgH budiee of oxidfød cop* 
per ore liuvé beeti found which eurrietl primt'ieully 
uo lead valnes. Equaliy large bodies, almost 
ext'liisivdy of lead ofr, ocettr tu tilø Eureka lliil, 
Kullion Reck, Utah. SioiL\ f «nl M/mutne li mines, 
wbikt large immunt* of oemrgyriu* were Ulken 
from tlm l«emmi mim-, Sudl or*- bodii** ocenr 
lilliug raves, or in zonen uf bre.-einted vuin- 
materiii) or country rock adjacent t<> the original 

uj'C lu id i««. 

In stinet ure tin- original ru-es are ebber massive 
**r blindet L or imitat« the tes ture aud color of 
tho iuclmdug mrks. Hunded 4 i‘ueiiuii'. ff rt rt| |tj |f 
found in bnth the igjmnus und ilu* -i-di- ' ir it |n **« f “- 
mønt arv rocks, Ih dtie Lo nuiatioim in tlm anion ut 
uf Hi lien deposited. In tho deponi t* in the sedi¬ 
ment n ry recks i nuam v c and p»vini«imnrphi<: struts 
tures ure tlie more CønlUKui. 

('i.f -ju-t depomU oi iMir oli <u direet h «*.in-led 

with tlie coiitaet nf tin; igmoii* rocks with lime* 
stolle, und ure. for the mnø( purt. 
replui-i nii-nts uf limi'stone »long rhii 
cotttncL Muteraliitatipii hn- former) great masses 
of silieeousi material iiupregimtcd with liematite 
and linumitu und i'iuitaining h mal ly small niiioLints 
of the precious metals. Tliey eomtist pritieijially 
of juspet'idd, or mlicified limestmn*. A tvpinil 
i*,v jHisiiri! nmy be Sfien mi the HOuthwCHt nlnpe af 
Munimoth keak, nøar ihc nmv Knst, 'fin tie Itaib 
wny, vihei'e great masscH "f ailieilmd rock praj eet 
from 15 to 3U feet nbove tho -tU'Ffti e. Tlm jasjier* 
oid is pimilor in every respeet to tlm 
c ry [itCK-rvstaUiue ijuurtz tvbieh ociiurs 
i ii the o tit er deposita "f tin- dlntrirt. ji emitains 
jJs<< •<pols and small maastøv of iinrcplnvcil lime- 
->toue nuii doloiuite. il r.o closely iiultatøs tlie 
Hinicture of the rock it replimeu tint fre- 
ijueutly it eun 1 h> distingnislutd from the latter 
only by its hard »egs and it* fnilure lo effervesce. 
The contact* depoeitu nltvny* mm n i'unsidei'iible 
jliiioi i j il of h e unit i te and jiinonitc, und in the 
Tintic and liluck Stalliou iron miimn ibfrr- have 
litsuii found pi'oiitftldé to os truet, l'lte iron "te 
of the 'L’intic iron mine contaiw? ftboilt HO |ier 
cent of irou. o side, i i per itcnL of Witter, tui<l 3 
per cent "f eiHcii, with ven stunll iLmolltd' of 
jdimiiuji, lime, magnøsia T and sidphurtc und phos- 
phoric acidø, 
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NjiUv+ 7 Atiljihur 
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(/iMtis i© uhvay« present in theae deponiU. fn- 

quently ‘Hicurring 

in grt*at masses in the lime- 

stone, but with -o 

li tlie >>f the metallie minerals 

sis ti» Imj uf iio øommenrial vidne. It occurs eiilier 

in crvftbds *>r <-ry-uiilliiic masse- •lepøs.ited in uj.cn 
»pac*.-? ..r in rryptoery* tid line masses replactng the 

country rock; it 

ha» beøn deimslLed at variims 

intervals iluHng 1.1 k* fiiiiii^iliKsitiorij muJ Liis ;i!km 

b©:n fotinsl n* .1 Hå^rnnlan « 11 ■ [ >>^i. 1 fonneJ &ilw 

quently 1.0 ilit: ^sldjiiinii. .Miero^copically llit* 
imllvi<lmil ctyntjilft freriuentl) filiow entog^unent- 

Cases have 1 ict-n <« 

^MTvrst tJic Njtiarfø linrs 

eavities in gale tur. 

iLiLi 1 t hu Uiii n :i]!s; ir hivn litøli 


found .uUd with burite. tu which, in tuni, 

voiingcr 11 nart iv i tv* tals dino. Quartz lrhii-h wn« 
plainlv mure ren*til thao the oxidatiou has beeu 
setn coating c ry* Lul* if cnleit'- nlid the rtitigh 
surfaccs of topper earl ».nater. TIo* m pU*crys- 
tal lim'- ntft—es ,.f sil ii-a which rcpktce the lime- 
stotm jiit'St'rvc it*. text.ttre and color und ofpni 
coutain irrnguliir putelms of carhonate of lime or 
lnngnéisiu. ChliUwdi.uiile is, vil Lite whule, i-ui'c, 
It occili'H i ti iiihriiitli- itHSoi'iufioli with the quai'ig, 
but oan not be dintingnifthed from it without tlm 
nid of u nimroMcojji-, 

Jirtr/i' lU'M iII illlpotlnilC« lo .JlllU'tZ, WU» »HU* 

of the enrlipat mincrulH Lti form in the dejKisits in 
tlie sedimentnry rock!*; ti i* ipiite genemllv ■lis- 
tribmeil thi uigh thcm. lu the Carissa mine st 
forms u neiirly solid body almost '25 feet wide, 40 
or more fcei loiig, und 50 Feet in vertical extent. 

O/ft >*> and 'tohiu !tr fonu tt*sidual spots und 
irregular patehes thmugbont the cryptocryatalline 
quartz rt*pre*entitig, pre-.nmub)y, nnrepluced por¬ 
tions "f the enmitry rock. I'hciw* has nliio been 
nuidi secondary calcite depoeited in open epaces, 
whatevei Ihi tin* nature of the incloéiiig rock. in 
freiptent itiHlJinccs oxid ked ores ure found con te* I 
with calcite. 

Siktiik form* u* the result of the oxidation “f 
the sulphide ore,*! in t he presenen of the lunestoiie 
country r'>ck. 

Gol‘l. on ucciHint eillier <d itu finelv il tv idevi 

* 

statc or *'f i tn i-hrmien) romlduatiuu, is rurely 
revealetl by pniiTiing, The richest g<dd ørea invu- 
rnbly con ta i M u large niuouut of barite in min ute 
erysi&ls. T*.ffurinen lins beeii foand in the on*s, 
butit is nat rer m in tlmt the gold was originally 
all in the form "f telluruic of gold ; som.- niuy 
hftvø betn uMiur-iuh-d nr conduned with iht* large 
amount of pyrite wliich originally existeil in the 
vire. 

A.rtjmflh' und xfrphitttUt; iiM'iii' oecasionidh jl* 
miniito graiiiH ur crystulline industons in the 
galéna »H-e, <' nu-tj;/>•>/< , ur h»nt t>Uwi\ foriu* 
films alid cnxals ••• -uiiug tb** fragment- -f vein 
or country rock In the uxidized zones of ni I the 


mines horn silver is eonstnntly found, fn tlie 
i ’i-htuimiul Entckuund Gemini miims large niiisse- 
of ure linve been mined for tlieii silver content 
■>n1y. Nnth'e $ttver % which btta never been a 
i'otumoti iiiinoinl, is .sceii only in greulb decom- 
p'Hcil pui-liuns uf ih© pre f ind [es tu ar tins -n rl'iu’i*. 

Gahm »ud its oxidation producte,twntid 
‘itujl itYe, nre the most abundant meUllie minernls 
nf the Tjutie deposits. In the Unde Sain udrie 
Imruimin øf tons øf ure have høen mi ned which 
eurry 75 per cent of lead and litth* ur tm "lh«r 
nu-1,-illii- udin*rals, It i^curs iti irregulær inu*-c^ 
its*Ku'iatC{| vritli pyrite, zine blende, und quartz. 
fn llu Ctintcimiul Kurøka mine it i- Hin-n t>. fnrm 
the nhcl! uf au ure shunt tlie renter of which ii? 
cunijiospd of enorgite and galenu. fl.s ji*so<iln! i in 
with ijiluriz ii i id pyrite proves it tu i« 1 olie uf lin* 
cnrUeHl-fni'ined minerals. 

. l.jiy/e/tiYt*, n ruther uiicommou, coloile^s niiiuind, 
!iuh Furtnevl in the citvitiesi in the galøiui u* the 
result uf the decømiioaittoti of the lutter. 

t'Hijttiii' is the most conimon form of leud ure. 
Jt ure urs in uggregutionfi uf cryatub :is well a.- in 
irrcgnlur masses without crystulline fortn. It is 
mixed witii quartz und j&spendd. and li]Is crui ks 
and ehvviecs in the veiu materiul and cmmtrv 

■r 

rock. 

Milti mitt resul ting from the dtwompuKitiiu uf 
øtlier udneruls, is occasionally aepti. 

bltnwjih is foutul most freqinmth i ri tb« hover 

fpvol.-i *rf the deep mim-!? and iii a fevv of ti. . 

i ii igmums rock* tiear Diamond City. Spcctiii'-is* 
from tlie llomcstake mine show c ry si als .d i-u«r* 
gi le fully otie-half iuch in lengtk, l'hø minerals 
ubsr'rvcd in tin* scdinientary rocks an- in ery])(ø* 
crystidline i nusse© which are alvvuys c*mtcd with 
oxidation prod nets niul sometimr.s coutain elmi- 
copy ri te. 

i 'hulnH-li -, like Ijornite, is an iineonuruni min- 
-rnl und rc hi ilts from the decøiu|»usUioii uf tdm- 
hcilritc, clmlcopyrilr. nr pøsaibly burnite. 

(Hh< nit*-, om- uf the first produote of ti.. 

t ii ii i uf Hwnjih*, mantra in luur-like crystul*, wliich 
-hade fruin jmlc tu dark olSve-gitH-u, niul jiIho in 
(lonipnct, li I ih nis, wood-brøwn iiiaHSt^s. li fuPiiw 
ii'Miini i misses nf e nargi te, or lines envitieu in 
nttci'cd liuuistiiuit, It is oftcii coated ivith utlier 
i-opjiør niiimmlH, with caleite, ur cveii with qiuu tz. 

dillers from ■»Hveuite l»y iu eryulul 
form aml ii* very uniform durk blu i«li gr* "n cnlor, 
The ery.Hiidfl sumethnes proiluce n ruiigh, Hhitiiug, 
jdated -urfnce, as they freqiiMiiilv gmup t.hern 
-i»U‘*-h in rmlinl olnsters. Ils itss”ciatin» ;Uid tdnli* 
nf HM-øurreiu v ure ilte same aa thoae of uliveiiite, 

AV itn'/f, which is dark emeridd-grceu in t'u]ur t 
necurs in ljair-like gronps uf ciystnl- liliing ruvi- 

de- un<l duaely asanciatetl with ctiargite, iw.ii ri Se, 
und diuuHasitc. 

Tt/rrdi/i- is uf u very brilliant. grci n cnlur, i nten* 
-illt'il ly it- mieudikft cleavago und ritdial Htruc- 

tti rc. 

Chalt'ttpktfUifa is found in thø furr 11 uf snmll 
Itcxaguiial pi utes urruiiged in ruse t tes iliffe ring 
ironi tin- rudia! structurø dcacrilHxl fur tynd i U*. 
Irs ci dur i* briglit apple-grecfi with pi-ar ly bister 
und il ha-, marked ckavage. 

('hitttririu is a compact, greeni«h, upiiqiir 
minerui sent terøl in irregusar prø.-ln - 
portto ns uf <*re tlmt uccttrs in hard lump-. «nd 
gives a mult led appearmtee t-* a lu'ukeli slirfacf-, 
Itn oolur tH uli ve-green, nhading into greenihb vel* 
low aftør exposuTø, with Kttlø or nu lust er. 

(.'inui-Ituh'iip/xto ei.*lor varying from pinliichin- lu 
omcrjilfl giceu, Htrtuigly rewembles liiatuciiite. J< 
i* renifuriii und massive, coating b urf rums with 
deinmp* >sed cupper .ur.-eiiiate-, 

AcWfiøMiiY© {rytinob k'hité), frum the Ajux mine, 
urciir* in d ni ses, fomiing fi v elve ty liuing uf shurt 
cap'dlnry ciystab, somedinei like Hpb«rii*nl g lob. 
u les Ita color b si clear Hmaltddmi, sum et i mes 
p!ii*sing in tu sky-bl« 0. 

IfrtthtiHitU oocurs inIwo distiiu-i. form*: (1) 
iti the ■►rdiuiirj' form. with prisnmtic habil, tlie 
truuspriivnt t-ryatalfl liiivingadark green ealøi ; (S) 
wtih iiuvved il.. nl.de wedge-ijliaped my-i.uh, liglit 
green in .oolor; tha ory stola dø not exceed !J ør ’t 
millimeters in length. 

Mu'ih nccur** in pale bluish-grnen ludr-likcørvrt. 
tsils, nrmnged in i'iufiat dusters, and often furming 
,-t very hu ft, vølvety coating OH tu lud ur cryntub 
uf bitritø, it i* asAMiiatød with uli vent te nud bi*- 
mntitø. 


Ohrj/wcotta, varvitig in øøtor from blite to 
er.-.-ii, uccnrs abundunrly iu itteguhir ma-se.H in 
decim tpose d veiu uiatørii.l and con nt ry rock, Ic 
røsults from a deeomposition uf »il ihc cupper 
miuetnla mentioimd rdn.ve. 

Mithv'hift. uecijiTing in .-ryst ti I * and nmurplmus 
nnwses, is abntidant as vin- result uf tlie decuuipu- 
-i li«u uf tlie Jiydr-HiH ar-cmilcK und ursenmte^ 
i-spceially of ulivenite ond c lin udad te, 

which is not so abumlnm. as tnftlricbitø. 
H coaunonly fotind in c ry stal« atlvicbed t<* solid 
masses øf c*.pper nilphide*. Ft i* highly pmb- 
sible that mabchit« i* tlie rc^idt of ihe oxidation 
øf sulpliarsenides. und a/.uiite uf stdphides of 
copper, Their occurrencø ind i en le* tlie fonner 
presønce of cuargite aud l.cimimtifi- ilt the ujic 
cti«e. and of chalc.qwrit.- and tntlfi lied rit« in the 
ul her. 

.1/1 hmmite, coalbbick, witliøui crynifdline uitt- 
!me, t* abutidnntly pnisrnt tu iireguhir miisses, 
and tes nits from a decumjHisition uf all cupper 
minerals øxcepc cuprite und nutivø cupper. 

( '»ynk, røSliltiug from th> ii ibii tiun «.f rncl.tr 
. >uiUs. is always ititimntdy nssocintcl with it, 
inerging into it by almuet insøDsiblc degrees. 

Amh'rt é&ppr'r in sti i all qiiuiitiLii'S i*, fmjn.l os 
the result of deoxidntinn in iv-nrly all the mines, 
A -pecimen from the Bus- Tweed shuwed a mass 
of luvtive cupper i ud ose. 1 by .n] .rite. aiul in the 
thin *cctions- the traneition* from ennrgitc, oliven- 
i tu, uiahichite, ujeliiconite, und ønpriu* t.u metal] te 
cupper were seou. 

l’y/ ih ifi rare in the sedimentary rocks becøuse 
of thø thurotigh oxidation øf tilø depo-us. It is 
"ivurtiumdly -een in the *inall put dies which sire 
cnuted with iron oxid c, øxcept w liere ii lins 
r«æulted from the decotup..©ilion uf cupper sul 
l'hi.b--. H is cerlttin from the grøat atnuunt uf 

i r- ■ n oxide now present that py rite iv;i* sit oue time 
n. very abundant mineral lu tho igm.us rocks, 
ivliere the water level i-* ut-nr ilte *nrfiu*e, the 
pyrite i© well preserv«.! and csin snen d issenn- 
uuted Lliinughout lin* vtdns juni impi-i-gimting the 
eoiiuLry ii-ck near llicm. Is al*.* m-ciii.- froquently 

ii i large lens-shuprd budic* uf idltlortt solid py rite, 
crtpøcisilly near ih.* grouiid writvr level. 

S<'rn‘f<t>}< uceui'rt i ri orystnis varying from hike- 
irreen to oli ve-bro w ti ; it is amoip[u>us atid eruihy. 

/7o o itut- i>*i*l*t iti i* futil}.! in brmvU cubic 
cryntal? nttaehed to riihtv *ptarl/. lu cnlur it i© 
Htrnw-vellow nud pidø greiu. The ery*Ul» are so 
small that it is ofte« ... erlouk. *1 <>r cønfmmded 
with jaru-ile and scor«©lite, 

Juroaité øccnrs in < I ru ses of minut«* øry,stats in 
dunters ur sis hu Lucmstatioti lu color it i=* 
yellow ur clove-browu, 

f hihitti forms in line <vninge-j*øl]o\v svales 
wliidi haveasoft.nilkj Lunt■-■!. h i>- fuimd in thø 
l'.iti-ekn lliil, BllliiutL Ht-ck, Maiatnolh, alid Ajax 
mines. 

Jiwii'kité is si eumpsicl, imtM-iivc miiiersd witli- 
oiit cleavage. Its* lustri* i* wa.xy and it* color 
mhliftb brøwn, 

flrmtitih and fimoititr are i'omimm tu thø oxi¬ 
dation zones of alf the d' pu^it*. They result 
frum the alteration ««f py rite, and, to a small 
extent, from the decump -Hitiini uf other cupper 
minerals which contain iron. Neither limonite 
uur hematitø wow* originally deponi led :i- sucli, il 
is thuiiglit, øxøepi p-i'-ibly in lin* cotiUcl d ep »sit u 
in tb« l’intic iron mine. '1'høy octuir in irtcgular 
masses and iti mimiti/ [uirtidiiM in ,-dl portions of 
tlie lixidissed zone. In tin* Aju.v minen large tave 
w»s found across which cxtøudod ut varioiiB 
angle© hol low dismi und sliapcd rods øf limonite 
fruin which hang stal ih* tit es, The furm <>f the 
upeø spatie in the rod and an ovrasiotinl currcaled 
mass if gypsum -llow-d that tho cuvi- mtist have 
Ijøi ii ctø-tsed by miraerøus lung. slønder crystols 
uf tlie lutter mineral. 

Spfuiierite t or ziuc bl end c, vvsis fo nud in the 
8 wnmca mines in si*si iatiun with pyrite nud 
und galene, Ir is «u original mineral which has 
beeu but little altercd. Jl i- usilftlly without 
cryrtfcalliije outline, i* reainuiis yellow tn color, 
hiii] Bhowe charactejisti«.' (shiavnge. 

Nittim Imnu&i. in vt-ry dcficsUe c ry stats, was 
føund in the EiiutsiI. 1 uei> 1 Boss'l'wu-ed mines in 
pørfcclly fresh lime*tune jq*art from any knmvn 
ore deposit ør veiu, On .*<■<■.mnl ,.i tin* snudlness 
of tlie orystalfl. it* dc-tørminatiou i-.-.hI* iq»*n unoly* 
G&L 
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iU-wiiftlh ulm nat fc-xdnsuely witb 

h | lim u und 1 uu i tu. It i* ii grayiah straw-colored 
mineral withont vry-cdJint* fortn. 

Arf/;#v stiijihity wn* fountJ in cryataU coating 
uavilh-H in niaKsivi! gnltma »«rtr. Tn tbe Kureta 
i HH mi in- -•uiir .»f Miuh« .Tystftbs '*ne-eiglitli uf aa 
ineh in diamel t i', \ym» jiuarly perfeet It§ mode 
uf oueurmi«*-, coating c-n\ iti-t-9 and at tavhed to 
; lunvil pr- -IMut * "i ovidati'Ui, hl* Mentes ils nrigiil 
»i H |wt of di ilt, general procesa. 

u, th> ni' .Itjutxitiuit. -Mitr.iSi:.i|HiJ Hlttdy slwws 
llmi i' formei] ulmnH cniitiumiiisly from 

1.1 1« Wgirmitig tn itu end of Ihe proceas of miner* 
fdimitit.ii h Kmt ir rnti|iit*ufly replnces Hmeatone^ 
and tLim -i-tmi of it hu* beeti formed aubsequent 
to lin- o\ id rit ion. Ku ri ti- is eurlier fchan Km metal - 
Ise minerals. Tlio < not« li i« minerals <11610 all 
dtpodiitd Jlbwllfc die Kami} time, bul la tor Kian I lur 
earl i eet ijuartK and the Itu ri to. In the Boss 

Tweed mi.pjurly. wus ... in disj.inet crystals 

conLaiiiing Ije.xttgotutl skeletoiui of a flu«ly divided 
dark mineral. It wea aleo scan in irregular 
masses i u uh ising malindiit« and uhrvøoc.ollu und 
Itimig 1 1 ri 1 se> in so Ft, dcceuiposed vein materin! 
tind Country rock. In tbo Kureka I Hil mine in 
utu* eau« fjuurta was biund eoafced with and coat¬ 
ing lu .i ti ■’ u 1 1 dild 1 ■ - m id oxidation prud nets* In 
unotlier case fine-grniued ipiart/. wns sacu I i ned 
witli coursc-Iy erystulline ijuarU contnining erys- 
taU r.«f barde. I'jinn the latter qtrartz form ed 
HiibsoijutMil.Iy ; home *-f tt wuø highly idtereit and 
et intet 1 witli “dili fimre recent- q tiårig. Quartz 
pperidniiKirpbie afler vid rit u occurs in ilte Mani- 
moih, Ontumuid- Ku reka, und Bnllion-Ucch 
mines. 

ukOt.omrAl. HKUTION$ m iJUTOStlfi, 

fiot'fc nif4-r*tfi*tti. The elm nyes in roeka duc i-, 
li'sni'ine und vein fomiiirmn nrc either mechanical 
or eliejiiii-jil lu their natum 

Meeluiriiwil alli'jar i-. ii in tlie seilimt-nlary rocks 
ha- c:iu*«d iju* -*h**i?tillg of l-lie more lusistahl 
strata, hih- 1 i u>i . | im i l.x.i Lua, titid lim brec- 
eialiioli of die liliientoue jitid (hd-iinile. 

\u ilUMtmrd uxainpiu of breoriatioii 

fe 1 nid ih Km Mai.otli mim: is locatly knowu as 

“tin- dike .' * 1 Ir. is a largo mass <d‘ grcaliv lirce- 
eiiited limesf(.iie u liicli eau he t-rueed 011 ihe ^Ur 
fae» and h«|i>w U hil 1 liuLiiy hu ml reds uf feet. It 
is of si. recent ivrtgin lW l.he fragments are witli 
out ciileitw nr aucondnry minemi cement. 

Il is :d"iig 1 lu- elmhiiei* |>hn|iir«il lo meeliati* 

i<-:d allerufcioN 1 hal tin- ■dteiiHcul cliauges have 
taken !|diu-e, < -hemieul alteration in tlie »ésli- 
meiiUry roeks has ulb-ded tlie wullsof the Cyatires 
by 1 i'jdncing thein witli niiira. galen:i, :ntd tfomC, 
jurssi 1 1 3_% tdb of the oLher minemis of tlic vein 
deji.Ts.ts The coiiuiiniiesl chalige is lin- sttlistitu- 
ti»n of MiUcn. for lumr. This [ir> H-t-s- dues not 
nlTevt the ririgimil »triifdiire, texture, or celor of 
lim rock, but cheinicu] aiudvsis ibosvs that it 


cl langes a rorlf cniitnining Tu |w cent ciuIkhiiiI« 
of lime to uiie ciurv iiig ucurli *5 ja*r coiti of ailicn. 

Meehatiiad al termion in the igncom. rocka hus 
! 1 ven cnlifieil ribiiost entitely to tlie moro COmpuirt. 
gmnulur rocks, an«] in no rase hits a 
large fissine lejen f“>ritnl. N-- -heuring 
or granulation of the ii)ilivi<liml miner¬ 
als of theo* roi-ks urt- ubmirvod. f hemicill Alter¬ 
ation is con fin er I in thetu* rocks to tlie IW inrhcs 
nest txi the veios nrul to the contnet of the Be*li- 
m eii ta ry rocks, li has prodnecil qmirtx, pyrite, 
and svricito in the Wall rock- nevl to tlie vein s. 
Pyrite occurø botli uh rm impregaution of the 
country rock and as n lllling of mirntacapu! mu-k-, 
QniivtK :ind wnictl. 1 - nppeur lo lu- itu- result of die 
11 ] tomt ion of lim original rock, lim fomer baviiig 
been senil lo i'tsjdaoc æruin id' lim fn]tln|airu. 

< h't hv>f!‘ n tit .s« tiim* tt hu 1 tf wA*. -The nr# bodieu 
of thu ged 1 men tarv rocks arv fo 1 ind idong naiudy 
vor ticid fra cl arvs, und ex tuml in lo Ihe country 
mek on botli si ti ns for from a feu irndms to more 
ti 1 an fil) reet. Tlhjs« bndtcH 11 ru i:\tremelv iiTegU- 
lar and ure s«]dom bounded by ilelimtv Widlrt, ho 
tb at tlmulmnge From ore t ■ 1 i-ountry tmek is vugiic 
and mtiftt lefl deterrnlucd ulLlmr by uss:u or by tliu 
liurdtirss of tlm [“ick, tb« silieiHiul li mes tot le being 
in variably 1 1 an I er 1 lian tlie nnalo-tvd. 

The oie bodies fol hi ur, for tlie ineM purt, N. -S. 
nuures, but finnure* of all dircctiuns luivu buen 
found bctwvvn \. S. orc iKulii-s. The ure boilii^ 
rarclv brunch or split, N hun lu o lissurca mirct, 
the oro biuly is usually lar ger at tlie tu terne« dun 
if the vein coiillintes it-s iMMir s*- Imyond tlie Jto'mt 
of biti-rscctii'ii Ih(iii if It. depurla mi t he LUter^ect- 

i ng fiaaure. 

Tbc vørtierd extrnt of imtividna] ore hodiefl is 
rarely mor« tlmn 21)0 feet, tlioiigh a large sin Hit 
111 the Ettrckn Itill mine luts a leugt-h 

l.ilunE ni w« 

of 600 fe-vi, unfl anotlivr in the Mnm- b ' Ml,r ’' 
und li tnilie of lfiOl) Fcut. Small horistotilal pi pc* 
sire cfimmnn in sid i he mim -s. The Irnigi« mlinid 
exteut. of bh c ore bodies U se* variable sis the ver- 
rfcid. Tlnme Imdius ivhiidi nueii|o stiMiiu frur- 
turea havitig a dellutle single niiii I,In- jihtiuw of 
«trat!liunt-hu 1 niv more cmiliimmis [dmii lliusu 
which oci-ui' bi o|Hi|ilngH l.lml l'eslill liVnm I hu 
slipping of individuel lieds niti i,nu nTiotlier. The 
hitigCJU oli.si-i“V“'d ot'ij lo m ly i-xluinb li om tliu Ul,nh 
to ihe (larisSn uiiiiu f a distance «F fillOll feet, w li i lu 
[11 the Kullion lleek and I i und ni Kiere ure timtiy 
ore lajdies nol. fnore thim l!o fei-i hmg. 

Tlmre a[ 1 pi »ars to b« im deilidu- 1 n-tli-r in the 
dLstribiitiou -if the rudler portion* of the ures, 
'riiu smaller ore bodies nvemge high er generally 
ihiiu the large ouBS. uud it Iuim utso Ihjuii found 
tlmt tin? oi*c ia rit:her wheiv the »»re Imdy wideus 
at tlit? iutentectimi of two tiKStircs. The greatftst 

du pi b of oiu ininud sit tb« pni*»iit llmu is in the 
liiilliuii Keek, wberc lin* VVurktiigs bsne rcaeheil 
a depLh of I duo feet (al m mt 473D feet above sea 
luvei). 


The outerops of the'ore IxkIU.'M give m> Idva of 
thuir «i»e. In tlie Bntliou Bei-k milte 
ti wsts said tlisit tn» ure wsis internt ritered n.'d li-iVf' 
until the worktnga reached a dcpi.lt of 
SO feet. In tlie Gemt ilt, ure wan u truck oiily 
behov the 4^1* fiiot level, 

The a verage valne uf tlie ure appeiirs to I »c 
demmsiug, n fsict which is due t ur her (o tin 1 pusl¬ 
ing from Ute totally oxidi/ed on-«, which have 
Uusomfi liciter io the prøaess of oxidation, to the 
lus- .“xiilized, ihan to au aetilal »b-cruuKi. 1 in thl< 
vuhi» J uf the original ori?. 

<h'6 fnxM&t hi igmorn rwkx .— In Kn* igncoiiN 
rocks tlie ore bodie* viuy froin a mere neuni ro 
veiiiK Hl feei in width. Tindr limits sire always 
well (Idlined, though clay siuLme or frier,ion bm:- 
ebiH separat lug ore from coimlry look rive riiic, 
Tin? most (‘uniinumiH or« body ie tin: Kimlu-mn 
Vi-iti, whiidi is 20' 11 ' feut loug; i lit? uuijorily of 
thu veii ih aru not more tlmu a Fnu hundred final 
in Icuglh. Ais in tlur sodiim?nt:iry ruoks, thv ore 
folio ws main ly M.-ri. or NNK. Iismjjth. The 
vein s of parallel and adjueeul fmctu i'uk tlo nol. 
overlap and aro generally emmer! ud by orti- 
ben ri ug oroaa f ruet 11 res. the cross lissuroa hoing 
barren l*cyi»tid (liv inii-rso.-liuus. 

Then* is a marked bumliitg in the ures, pro¬ 
ducent by the varying proportions uf the minerals, 
IV bands coutaining lin? greatest stntoiiut -ir 
gfib?no comtituto pay shonts, hidividmd Iminb 
are stome times separat cd by dav setuus, TV p»y 
shiMils art» len* -hapu-1 and without dcfiliito pltuh, 
though t!i dr lo ngest axUis usiialiv liorir.outal. 

Wbile Kiere is a marked decrca-c in vidn« ftom 
tlie >“\idc fo the .-mlphide or«s, and tlie vi -i ns are 
ti c ver large, still there is fioguod reasun for bel i av 
itig llirtt Kiev wUl nol pcrsisi to 11 tnudi greater 
depKi tlmn that at which ihøy ure now workcil. 

('onturt bi the limestAUic, al 01 tg ils 

coutaet wit.h igneous rocks, «tlh«r nioiixouilo or 
rhyollte, uccnr bodies of ja-permd which coutnin 
in plnces sufficient iron to render the ore vabiable 
for Ibixkigpiirjioses. 'Hu- utost importtml dop"* 
its om, lirstj the Tintin imn mine, which in slltiutrd 
hi ni 1 li uf Vlunimoth MuiinliJiin, 011 Lhc cmitaH. of 

I! ure ku liiuéStmio wilft .msuiiSlc; and, unoiul, 

ihiise oit ihe lirst. ridge east of Mmnmolli Muim 
tuiri. jiint beyond Lite border uf I hc urra runppwd, 
al ung tlie emibaet of l-liy. li lu am I Kun -kil tinn- 
* bille un wlileli is -ituaO'd l.he Uhtek Hlidliuli 
gnuipof mi iiøs. The r<H h ks 011 uither si.lc'if ihe 
cuutaet have beeu extenaivelj alu-red, thi“ allura 
tion taking t V Form of replnceiimut of tlo- lime- 
Btone, while in tiie numKonite the fvldspnr ha« 
Vøn dianged to sendte. 

( h m i<j}tt nfiifjKifitit .— Uvposits 111 the seilimeatary 
and i 11 tlie igneous r!H?krt wen* prubitbly made by 
usi-eadiog huated wators i-arrving hydlugoii siil 
phi>le. al kali tie sul pli idea, and aratmiual sulphidus, 
ivith som« forms of siliea, bar] ti ru, lead, copjer, 
silver, and gold. WVre ore bodies ueuur rephu:- 


illg tho limestone it i* prwb»b)e thai there lias licen 
a ehitmutftl nae tion Vtwcen tlie comjhinents. of 
il M- vein solutions ainl the earVuates of lime and 
iiMgntwia of the wtd! rocks, Deposit* forming in 
preex Uting -pfeu-s, whétlier in sedimentaty or in 
igneou* ro* kc. mny b« lin- result <»i" cVmivfd pt-e 
oipitatiufj duu to Vsof teni|»eratnrecir of pressure. 

■ >r t<> ilialigu' brougllt al milt in tbu -olutiolis tlpoil 
mtviiig witli surture waters con tat ri lug o.vvgeli. 
carbon!« udd. or organ le matter, 

Tim ruet ure and eximposition of tlie eontaet 
deposi t - tndieiiLt- a dilTurciit methoil of formation. 
11. ih ju'el.ijible 1 hai they u'Urc fonnt-d 
uom pa lali vely nuar the sur face by uf orij^n uf 
thermn I springs, Of tlmse three forms 
of ibi]po»iin, l huse in tilø stal i ment ury rocks ure 1 I 10 
o Ideal, ru* dum 11 by the fads tlmL lliey art: cut till' 
lo Hie ignnutis rock.*, tital frngrm-nl* of their vein 
maturiiil nru found in the talus. which in aomo 
eiiHUH auparate« (,ht» scdinicutai'y from tlu? igueuus 
iviuks, and Kmt portion* uf these vein s aiv found 
in I hu contact doposits. Thu ovidunues of fcho 
rditiUn uge "f lim doposim in tlu? tgpeons rocks 
tind I ln«se al "Ti g l.he con I ud aiv not (ruIKdilsiVt-. 
I a-pohim in Km ignuoiia rocks ure eomposed of 
*ii I pli in le*, wliilu lin- latter ar« 1 >xh I tv. Tlu • fad 
Kmt tlu'**? oxide* mny hare b*sen deri ved from 
seuuiidnry siilpliidea in the neighboring emplivu 
ri»-’k> i* suggestive ■ *f a mor« tveem age fol tlu? 
uotitad depusits. 

\iWtttitrtf i/c/Atx#iVs,—In I tutil sedi men ta ry und 
tgtiLHiUB r»H-ks Ku? hu rfuct* naturs lisve uxidized 
tlu* ur« Ih »dies. Ifiju lu?d the dejnisiuf, and rearrauged 
tlie varioub luiuerala, forming new cheunual com* 
bimuioji- muotig the metal*. By this pn>ce.*b tin? 
ait-tab luivu b(:i*n ^ej>aratml into disttnd ore bcHlies, 
whirh oucUr in ojntii sjiace* in ihe vetn and country 
rock, made ni tiui 1 llu) original ti lim-ral mation. In 
l.he Hudiiimnlars r<n:k» these deposits extuitd t<' a 
dcpK, of 1500 feet; lu the igneous rocks to 20U 
or ItOO feet. 

1 11 this piiM'-uH* Km* pyviiu, galena, and enargiti' 
hav« buen elm nged to liunmiLe, cerussUe, aml 
cunirgyrilu, i'u-puetivuly. The urmrgit« lins piisscd 
through vnrimis foiitts of hydrotm arsi'imtea und 
rtj'suii iaLe* in to Ku- uxhles of cupper and uativ 
uofiper. I hu allt'i'ui i-m Iiiih Ih - en ulfudud ty sur 
hu,'i- walur- nirryiug nluiiisplierii: oxygen, mgauiu 
jimlUu'. uJdoi'ide «if »udtuiu, und pbouplinriu mi l 
earfiMiiu; iieul, I lte Hi pamtion of Km mim-rul* -»f 
tliu originally emu ph-s or« bod ies in tu deposih} 
i'onlaitiing oiily mie of tliu v-arions ututal* i- prob- 
iibly dm? to diETcreimu tn stability nnd BobibiHiy 
of tlu? original minerals, though tliu uha uges 
Llthmgb which these original minumls Imv** gon« 
IniVt- piobabty b«eu mi iniportnitt hu-tor in th>? 
Himl sepamlifin. 

GEnlUiK W.UMiEV TnWKR. .1 1?., 

(fVfAyfxf. 

November, 18MW. 


GKNKKAL CONt TAJrilONK 

A ruvU'W of lliu furt- gatbered by Mettsrs. 
S] 11 i 1 li and ’L'.nvur i n their geologiutd study of the 
Tin tiu njHfoial distrid Isnds Lo t,he fullowing 
general uoneliisioM* witli regnril lo t.iu? eennomi« 
■ geology uf tlie Hist rid, 

•‘li/#- Il hi*h?iuk well uatublished b\ Llie evl* 
déiuu* obtainud llmi Kn# original ijapusitlou in the 
aedbne 1 ittu y n >okn oconrred previous to the erup- 
tiuii of Ku* igmnuiH rocks, Im? in the us 11 al ly ■ ■ \ I- 
disrrl condition of iltene deposita one eau not b« 
sure that mlditinnal ni i iwra Eitmtion hos not- aubse- 
'.piuiitly Uiki ti pluuc in Km sudimeutarv rocka, 
»lul poT-fdl-ly al tlu# tina« "1 thu oiv liepoaition in 
the igneoim rocks, Thore Im* uuioabtedly been 
n hil ur Kiattering or flssuring of Ku* 

>-c-LOrtJa.ry 

nudimiiriiiirv i-"d.- hiiu-u Kiu fonimtion li>1Hrdn B- 

M 

of the original lliauires, and it inay reusormbly be 
jw-mned ihm thi* took pliiu« at tlu time of tb«? 
formation of tlu* fi-sures in tin- igncou- nu»ks that 
hav« sine« become mineral beariDg vcins. It is 
ttoteworthy that Kn* latter have a sumkrity in 
gunurid dirøution :m*l relativt positiun to the 
oldcr 13simre /xuies. 

Tin- original iu-uiing in ih« .sedtmentaiT rocks 
is asaiinud lo bu umild) of fafcer rbt« than the 
Ti ti tlu 


fold i ug, for the ivaaou Uml a grc:it numbur "f Kn? 
fraCturea uros* |.h« budding al, o low Jingle uiLlitr 
in strik« or in dip. ,V eertairi arm mut 


of slippiug ou bedding plmu-H imiy L'iV'.'ih«« 
hav« avroinpuriii'd tliu told i ag, bul. il 
8CGU1S prnhabio Kmt. suvli as eaiiscfl n Imrhling or 
bending upm-t of adjninirtg s Ira 1 .11. nu flid en t to 

luuvu m .i* for thu ju-cimmlrit-ioti uf uir, miiht. 

Imv« been ummud l»y bit,er dynamic niovciuent 
If t-he asmniipl.ion is uoituuI Koit. ih« lissiiring in 
l.he igueous rocks wiih aiwompnuieri by u lonewal 
of inovement in tliu Tråd nr« Konus "f Kie aedi- 
meiitnfy rwfaj, it, L* prubidd« Kmt Mie lis.-nrvs in 
t-he latter imw ex Lund to n i-orirtUlurnbte dupiii 
and ure not likely to decrcaau in valne witli 
lieptb, except aa a uhnugii fmm cnriulusl oxiilus 
Lu Hidphidus aiul ui-uni.tas, until thu fraetuiCi 
hav*- passed into the undertving ipmrtzito at tlie 
Imttom of l.ht- siippuaud svudinrd biisin. 

<I-rMtttth>t'uh’** htW. Thu ruroarkablu dilTui*. 


euee in the level of thu grolind wnt«-r in sedi- 
nu: 11 tarv and ignemm ruuk- is sign i (1- 4|( „ (IUBSb 
ixsnt, but its imurpivialhm r* 11 ■ >t in 
every reajvei-t clear. It is in so far a '“ ,rr 
uonlinimi’toii uf 1 hu imluul jon 1 hat the ti-sauDes in 
!ht* sudiuieiitfiry ruuka Jiru tlie tddur, siiu?« it 
^howa tlmt tbere i« no presonl counuetion betwteu 


tltem und. tlios« of tlie jgneoijs roeks*. IL uiiglit 
bu Jjsauniud to iiuiiuatu Lhnl. thu luller do nul 
i'xtend through these rocks infc« tlu: underlying 
sedimeutaiy rocke; Iiodou t-hul tln-y ar« likuly lo 
lu* lomir] luss extunt in dept.li, 

(h/ifttrt —The con tud, deposita pmli- 

ii bly du nol mvo t-liuir Ox Lstouc« soldy tu tho bu r. 

of their oemtrrence at Ku* uontiud of . 

L-uittaci il« - 

I ii nus totu? und ignemts rocks, but, their Ln«i!S ffy <M ' 
concentration al the obfierved points 
vvuh pi’fibably du« to snmé fissuring which uilmii- 
iiiil the miiu'i'u lifiing solutions and fmm whrnli 
t.hu.y spreud out iutu und repbfced the mJjoiiiiag 
li mes tone, Further, thuru does not st?uni to bu 
nny tinal proof that they tv ore origiruilly liepoeiled 
»s oxides. Il is uot inipri>I.nd.tUt Kmt tln-y tuay 
have been deposued u* smlphides uf *<r iiuar Uiu 
present location of thu limoniu- orc^, and, by 
tho action of tlie ruml springs, have sin«« buuti 
jilterud to Iiydrous o\id>-> and more <»r lux?? tran* 
p* *^ed. 

Ctine <kjjti8tte *—Crtve deposita constitut« an 
umiaually inteivsting and iliip-rlant ft-atflle <»f 
the Tintic ore 1>odies in limes,tone. The gruat 
elevation of the iimest-one ma*s ubovu tlu- Itottom 
of tlu? Fin-rouuding vdleyø, which DIIISl hav« 
lacen even more marked previouB to the igtieou* 


urupliona, afTorded n gn*nt dcpt-li of run-olT lu 
surfiu « watans nnd benue fav«t«d the formation 
of ci l ves in the mus* uf th« li mustone strata. 
NuvucKiuIush, tiier« d»»us rmt iippu?« to bu ;iti% 

• tultnilu uvidunui? Kmt iht? original defiosils- in 
limest,otH* ut Tintic witv# cuvo deposita. Tliey av« 
rn<? h( ly r''[i]ji«e;iii«iit iluposita, amh in some cases. 
I.hu 11 113 ng of opi-ri spaeus form ed by dyiiami« 

luovemnnt or tlssuring. A larg« proportion of 
tliu Jmtnully uxMttiig open uaves ouonr 
o vor oxidim! nh- b<nli-- mu| eviiluiitlv rreHU.'llUi 
mve i liuir ex 1 stene« to the sut tung to 
ihe buttom «f Lli« mater i al uf a large 
ore body. li i* well knowu Kmt in the oxidation 
of u bod) uf sulphides which hus replaced lim«- 
.-itori« thuru i* a removal of u certniu part of thu 
ui'DitiitiieriLt*. tuul it is poasible Klat Kie nrigiiiai 
ullphidu n-plucumuiit was accompiinitsl by :i 
stig hl conlraetion "f ih« tnus*. The formur is. 
howuvur, thu nu »ru impurtant operation from tlw 
present point of vituv, It leaves the mass in :i 
puruiUH coiiditioii. sumuwhat in the natur« of :t 
1 aggregatimi of sand grains, wbi«h waiild b- 
the l«rts coherøut the greator the nmmmt of leach- 
iug tn which it Im,] been subjt-uleil, A riiaking 
np uf tlu* imniniidu mass, Biiuh os must hav« 
auuompanicd the formation uf what is calk-il the 


















8 


‘ i dike IT in thi* Mummoth mim*. wotlld have 
lilofHfned und cnusnd lu setlle to tle* bolton* tli« 
k 1 «« coherenfc maleri ril, lenving an i >] »iii apace or 

i'riVf »bove, juftt ns WCnild tu: ncuMrtioned l-y the 

slmking down uf Muml in u hmHely fil led gluss 
tu I jo* In the cave in the 1 ttOOdbot level <d tbe 
Mitinmntli mine, fur hintanci', [n ni ions uf ihe ore 
ure si‘L>ii in be sl.il] In llif ttiof of the 

rave. Other taves vvliich are nmv 111 h*<] by strati- 
lifil male Hal ute prohnbly <>r simihtr I liougli | pér- 
haps earl i er origiu, but li »ve 1»ivti fi]k*l by »inte* 
rial ivasEied in frem id jo v o by do w 11 wuhl-seepi ri g 


watera. w liere ri ritli bptly of ojeidiitcd 

ore ih fo und, itu eniitimiuthm slmuld be looked 
for above ns well ne belov, for it i? evident thnt 
vvhere rturing uxtdfttmn thetti lma been u tran i jus 
sitiun of vnhisdde iimiuls, ii umild be dnvvnwurd 
railler tlnrn upvviud, und the distance to wliiak 
tbéy wauld be corrled would béarsosne relation 
tn tbe relative MoJnbiliu of tlit* sidphttte* of llie 
res|H!e1ive metals. 

Futun: - rpfant/i'i'U *.—It inA)’ be ftSStt.. I hal 

in the fut ure, itu luts beeti the <‘<Lse iti llie pas l, 
ilte ure bodies in the stal i men tarv rocks will 


be f<>tind to I«* Heller and nnue oxiderne thuii 
tliose in llie igoeøii* rocks. Tindr -wnudary 
tdt« ration, und eonsequent looal euriclimetii, line 

bven . isumIIj exletisive, und il. imiy nu hind Jy 

bu exjieHed l inti. vvhen llie nit i rely unni tored 
depnsiP ure rem* li ed tbey will bti l'onnd to be 
on llie uverage k'sft licli Unni 1 linse ihnl lmve 

nlrcady beeii vvoi ked. Still, tbere i-. .icfimtn 

e vid ene« ifmt Ilte lovver limit of Bocoudwry 
eiincluiH'iit lins biÆii renehed, and ns i lu* valunble 
ore litnlir.' i lo not alvvaye ontemp «t the Mirfuce, 
ir iiiuv well be lunt present Work i egs have nol 


detected all tbat i‘\ist vvithin tlu* nxidifivd kohc, 
and fnrthcr cxpWntioe« mny, tliereforc, provo 
rmiiunerative. 

In ileptll f liere * 01*111 s |.. be im valid rt'u&OTl tn 
expeet tbat, the ore bod i es will 1 o* fnimd to be lens 

exteiwivi: oc Ioms ..n« Ihati t1u*y have boen 

in tlu* ground idrtunly explnred. ni lenst vvithin 
tin- pmbablc limits of profitable ex pin Station, 

SAM I. EL FRANKLIN EM MONS, 

Gfotof/feL 

Juuonry, lttfKk 






U.S.GEO.LOGICAL SURVE Y 

CHAEUxE S 2. WALCCTT, DIKECTOR 

I2"f0‘ R 3 w 


T.e s 


T 0 F 08 R&FHIC OM EET 


UTAH 

ri NTI C SPECIAL MAF. 

V 


r.ia-s. 


LEGEND 


RELIEF 

■ ftf-titfrvi til fm.nrtf . 


Figuren 

K-tfumYMtf HjA.'rtT 

%^vj■ AlfrW vfi.wffjr 

HtrtFJ tiliJy dfitrJUrtiiw*/i 


i \intmil-s 

fjfJruJVritTmf |T|r*YiJ hf rf>%■ ipj 1 

Av^r. A'if T >i '■iY/. ' i 1 /i>Tih_ 

I IJIÉ| r A l\l Vjl iVJ 1T.V.V J lj|M» 1 

itfljlé' .'HijtrTi m' i 


DR At NAGE 

r'/H / 


T.ll 5. 





Topograpliy Ly R .E.M^njhg il 

SurvrsWdc" 


i.d ilion Dl' NqY. 


C'i.PJLl thllL 1 i ll1k-|-l, p ni [jll ji *■■ *[ 

/tmjflt* IV fl .S-I-Vr i’I-« ■ / 







































































































































































S.GEOLOGICAL SIIRVEY 
CH.AK1.es D/.VAIjCOTT. Dl RECTOR 


TOPOBHAFHIE SHEET 

G?" 


OTAH 

TINT IC MINING MAP 

NORTI-rl-N KALV 



CONVENTEQNAL 

SIGNS 


RELi ÉF 

in A-vjwh > 


5±G3 


FljhllWK 

■Vr/l j I Kj>l p/Ti. ■ f\:k t- ■ *-TJ l rr. i "r" 
JtJ#rJA: .v j ‘ h t Ir r’i't 
nnméifti\r iif'trffri rir**? / 



ColikuiTB 

^VAvjiW/ijv i f ir'rj' 1 ri r ji' 

frTPA'. 

• TJfit w\a H 

r.'ffnr riUrjfet'rV 



|Jij U't-ssii m 

i h cvntrturs 


L^WirH 



Cliflv, 


<»> (jj 


Miiu 11 1 , a 111 ] ► s 


DftAlNAGÉ 

SfjvT/riatZ iVr A/jje'V 


1 


"3 


Sn-cnms 


ritils iilid 
rapids 


riitermitteiilE 

sfxffans 


CiuuiIh und 
dir^luTS 


É> 


Luk^s aiul 

|kmd£ 


iiiteiuiiftoiit 


<HnriH-l L A 




Springe 


Salt marsh^ 


Kirsti m^os 

Tidal iluts 













































































































































ir. s . G EO LO G IC AL S U KV E Y 
CHARLES L^.WALCOTT, DIRECT G R 


UTAH 

T 1 N 7 IC MINING MAP 



HER" HALF) 


% ikimTSKflL 


Tmila&Éi 


■e Reh. 


CI I ti ^ A.11 i 1 LILH \ 


Klirekll O» S l É< l; i 1 4 ■ i I i- ■' 


KOHI 


irvi^v 


,'V £? 


V ( A«^ 


> | i-1 n 


amo 




I )L,ck I >] ■* 






■, I&flgskv 


!,l Ji 3 «h : . ; 




'• " L ■'V i.O : | J 1 


■fttgrn; 


h-:ui SH L r't 

nitil STTH^ifKffl; 


feJt oT 1J: iv 


" v - ¥ \r;uHlitir^V r Pk^hmJ 




\l : . l i■]-;'i v Hit: 


.r-ijiLtnioii 


ll'L'fV 


,1 sbi 1 ri 


'-Whr, 


I i I i. ’Tl L:j 


SI1AVKK i 


IL^TM. ' ' 


* j^r-w S a pnJI ti 


5iiar kv (tov 




T.H £. 


3F&>' 


om* 

R.U.G^adaGeog^a phef in charge. 

TY- fl n^uiJitmn by S.S-Gonnvti 
Tppogrsphy by W.T.Gr-isw&Jd a^d ^ B Mars-hall. 
eidh by R B Maf$.h a \l 

SyivGysd: in 103C-"97, 


Edi+ign oP' J une 


fc r f i’l 


CON VENTIONAL 
SIGNS 


CULTURE 

ii\ httif'/.'j 



t{N3Sill.S il Jul 

ln.iMiii|s 



FeK^ iIl 1 i i i il I. 

rii'crifluliil 1 ^ Khiii Lri 



Tt-Ji i i ri 


linilmiultt 


SJn^-t 

laiti-oads 


Ti mm < Is 


m 



n 



BiidfjV ^ 


fHI 



Fennes 



Fonds 



1 l-i:i: -- 


LchjIch 


Tl8.l4ym.is] i i p cunL 
Si H'1S4 C| 1 Mj64 


i 

i 

-L . 

f 


r + oc v aied 

Uiimship Emil 


Toimrihip \ ul *\ 

Hl N'li I lla L‘4 ?L't I M t'S 

notfounå 



TVionÉ. 

ritrsiiQiiri 


B M 

K 


Bwil-Ei niu t-ks 


s 




SLiffcÉts 


?— 


Min* tituntlsi 


JVrr rj i'-vnv x/jffvjt ■ rrk< tsf 
■CtitVrtri ii- ih. 1 i rAj- ti.'jMi 
ifttifJi 11 ■ .'Ti h i-,!-■ r KidnhVifl^ 
iJrV'PjlE i.'^.j.-.r.- jyY'i-.Tj" 

■IPi +fi|irii.- fif ijy ■ ■ tarrVr>j' 


C'ontovtr interval UO t’eec. 

AcTtfr 1 ^ jj/Pi-T-Ji r-j 1 **Vryi-mfj HmK-.£'t*i££&ii tit A'r-i-nrAva fufeiM'i rjcor fjVdfVi'T i 1 "? 1 j r / , 










































































































































































4Q“DO' 


cwÆmm s 

[Tin* fl.jw. 






HISTOM CAL øEOLOOY 31HIEET 

i V .l - T> I l V 

\ ^ 1 I 

. S v 4 -r . ■}- 






nHv 


JV 


..C”' 0 


M 


TINTIC SPECIAL. MAP. , 

fi.i w. 1,1 . 

wafaya r ^(?<rø 


, .-. T / K 


«g| T, $ $. 


f ■ - ■ ", 

pi ! c 

C« * i %K£f -'V>{ i > ’•* ■A'A-erK.gKr.-'- VA> 

■- -. v . N / : . •: X ; iv 

• V:- I 7 \l ' 


W 


r? h 


>■<" f A 

8æ mm kM’: 


SS* 




LEGEND 

SURFICIAL ROCKS 

ÆCraffj \?r far fim fI 

rrs wjt ?rjV‘ J irft' "T'l - 

y.sd £ft ■ i* at* -o-/ 1 r f&lst 
,i/itf £f>uZA?.J 


SES3 


N: ^ f ' w Ari 

ssii 


pøl 


x 

-I 1 




PAl 


T iQ 5 a 


ww/ 


/ 1 

• : -i- 4-^ 

-■ ;o- :'**--- 


fiøgl' 


v A '■■ ■ ! 

BsBa ' 

AS S?aÆ*irA-?..;% 3^BBgga5 ........ 

J,. %* /< SE Bftd H bjf i /' m -J 


^ “■ 




SE® 


" Jt -r ' ‘'Si 


ges 




..i-: jpr : . • •' _ 

/■ • :1_ ''\. 'f^HSlwa ■ ■ . ' 'A- ,y 

■: : vXc ‘'I Aj ” r . .. ' -'..aEeh/. ■,„/- . i ■ 

-■• 

-'A- • _j. ■ ;j i'T'A ,i X" ••• 


p 


T^f 

PS 


ilts 


Sis 


m$m$n 

s&sHæHsis 


AlVuvimn 

f Jifmiffl jyrvnWAf.jrjrmj^ 
r ffi,f ailj J 

'■ pi ! 

RoTineville 
llllt. 1 lir L L^ 

f'ÆiTfSiJ* irftff M* 

fj | J-riVj '-i» a i r, » rj-^. ■ i' i j'- - i'.V i 


1 ^ 

s»£ 




: v 






IS'/*? 


■ 2i£: ; 


WaBå ,v 


V 


SEDIK ENTAKV ROCKS 

^.Jmfur .■■/"i , K--i/rrri--jri , i iJi - 
^.•■afar ■:liiv 
Enf f**ftté~<f'fiJ ctf 
parallel iiAt-A.) 





\ : 


; 13? .. • ; 

l- tiffifew®' r ./-• . ft*;-—- ' ' r ’ 

i er; y ^ ■ ' 


r \ V. ‘ 1 

•’J?.- 4 P- ■/■ v. 


iAjviJT /iirji-"jifi^rV 


,!: :.'7- 




Wrif 


a h 


V l \- 


fe 1 




■ r:/-w ‘ 

; +7' '■ 






M" 




Bgåwb 







#' ^ h 


ffil 

mmi 


Q.£f fjL^Jnp jf4rj| 


i^Mifiii 


mi 


m. 


SfKerr'i^^ 






u~ 


Pal 


' .3 1 

7 




W-'^ 


s 


Si;-1^5»SpS5?^®gJiæ 

^HHl 

■"■ ■■ KHMl 

pai 

:; i 1-7 


k/ 


fiodivn 

i 1 ft i'i i j- i Wii/ u/.'iidLi iJi/ar 

HnrfxXnn+Å 


Cmo 





■J .-. A, ■ j. I-. ,. " '•'■ • , ‘ .11- ■ V -i- 4 

p! , V 

ii^- ur^bAms—!•■—./ iy7 .7^1' 

Wå$M S*! 


Miiminotlh 

lliLU'SlJUie 

■ ;•.■ •• ir|■ .■ i ,vj i 1 i|rj" r ,"J' j/.-tfutnfer --JIT--1' 
jÆa/i-aMijYjA JrAir>^rii>rt^ ■ 





■ ;.;,e \ : 

/ 7 '*7i57X 

/ ■ \- t,a:-4 / 

*1 a — J . \ • ijSSSuSi! 






t.i i s, = 


f!\ ° p 



■ 


V rA| 


r \, 



Tinli<; 

l j^IBSLJ't V-\ 1 1 L 

.'jui^.ii i > i' i.'jij t \ * (tii 

i *sty Miittt* {lt *vpi 


IGNEOUS ROCKS 

f . 4 fvtrff h*Y"A rrdr--L'ir.*■ 
^vh-^-js ji^v .bAhhVi fj 1 

^irWrm.Y j J. |l "i l jrirY.'i- 1 rii , |-,-* 
liftrf rfivftth.* m 


må- PL. s 

i .... 



■ ' ° if 

\ e» . c 3r .•■•■ * o 

i.: . r " ••" 


o 


° ' .V"; •■ \pa, 

.r * 

v 

7 


^ iKl^T 

. v 





Kri^iiLll JlUi-h, 
rkiLil sIl« - 


"W7 

■" •=,:. :>--v,.Yr-->4A^Lrr- ^ 






S?sa 


m HB 

■ v . •■: ■■( iaBjrøg 


. ' G> er' >3n . •■■ ■ ■ '• ■■ : 


MihlkZi iLLLlx 

■ p^rprflsflnfiak.'* ''>■■■ faisf .,- 


"aii 


Andrsit^ 

' fei m rT+< -.t .HiM-i" tofte: 
l'i J i’j'iV iVl /FrJiF^> 




LC 




5q k 


/ • . y .- \ > 

-c \ :. "> 

h K< ■■■'v.* V_J 

MHiM 'a\ :. ., ^ : \ ^ 


5'^Tl^ ; v 

^ivv-.AvVKV.'; 


I'^i-kes-d 

L'I Iyi ili lt- 


L\\\- frh ” “,Yi 

LaiiMiinkiait J 

I-nV'H 'i“--^l 



i ' :V-— ,'_ c£^r *. ^'Va i "c ..■■: j /■ .•= / -J-h, S* ;' : ' 

K ■ . \i s . ] "■•' : ; to r .. \"4 “' ' ,v - ■ '■ 

\ ■•' \J{ ■• .'•■ < >/; ■■m - ? 



\ L w1^ 

; \ 1 é 

“. 


A.| ,... : ^ ? 

\ | ’ '"■■■. v . ‘ C TV’ ’v^Tp^z-.-. 1 • ''./.'V - 

V J a ■ V-- ■ l 

V*'RM ■.,. 

Xr -av - v a.. c 


^iWaitSCEL 

vhvHjlitH- 

■ l.'iJPir.VJ .V |S|n jVj'.¥.!/' 
"iyMi'rVi ^H , jy. , fer(T 7 


a n 


-■>,V:'Z r ■ 

. ■ .■V/ 


r / 71 A^Tspiff^p v 

O AC: ,A 

iimåMMå$i :, * A ' 


■ .{■■■ ix : . 7 - Ae 

■ 


7.13 5, 



■'. .C-£.:.y V-, ■■■ i ,... - .0 . . ■ * • ^-N- . 7 ^r—f? - r ■ -■>• 7 -v, ,) 

.'/ - ■ " r ; ; ‘ . ■■, .'’ / 
A i< 1 1 0? ; , ■ v !■ - / . ' §W !I 

, Af- • i ." .: x - ...\-y ■; I ■ - <4 

v -7 . \ r? ui 

v- vx kC >v; ' •'•■' ''AAitt 7 / 

' 5 A' 

' 1 :■ v- f ■ ! 

j, ■'A" do Cmurl^- ; 

; ' / - ; / ;■' . r f pi 

^ ■ \ ■■■ .w%^ : Q£ - : Pc.'-;/- 'V:, [ v ;,,■■■: ,. •■• 1 . 

‘é ,„ / fw 'I 'J: 7 y \ -.. • " A A 

\ " 7. - v -' y 7\ a-„, : v .77 ■ ... [ •. \, . . 

) r ^.. .1... - n S >-H - /: . \ ‘ v, . / t ; S 

>*™— 7 ■ . ' L ' ‘\' ,--._,_I" ' jep’ - -■ '"' . :' .■ >1 ’--— -- ■ ■ i ' V' . . 

■SW'f/y^/ \ v- A, : '•■'-■ —ic' ; 

>:-... V •. :'■■■" • •■■ : V •■ 's V v'v- ; 

^ »Hn || m - 

-1 . 1 

.x-ri l I -f J 


V» lille- 


Sii'liitllH 


/ ^ , r.: ■ : „n 4 :;* ! 

1 I ' OiÉi \ '.x'lAV.' /. r A jc.‘•. I /il 1 

.'. ijfi. - -. ■ _ s / i j/‘A'< . 


a xi 7-ca: a ... • 
AX ■ •■■ v é l 7 : : v 

^-.-n . -- ^Æo-yk-.:.vi-:— Y 

c-. 

5$T44'U ■-"" '■ ■ ^ 

II2"ili , ‘ ft>3W. 

H.ILGcjyd^.G^Q^rapher in chargs-J 
TrlBrigcl&Tiy ri t >y S.S.Gannen. 

Topcør'apRjf by R.n r M,iirifsh^ll. 
Surwyedin l^]S7 


"V vÆiSv^Srfi 

f*. i-i 




M 


lt« T-V-' . ■. - AVf 




v iv ly. 


4ri>ilVM. 




p<: v f . y y: yc f ; i ■ .:■ 7 ;v::5.i :.y) 

. mki: m ■ 2 


Pei.'; 

I 

7 

W\ 

: 57J?5T ■■ 



., v^røKiiy.H * ■ 

:\V=^^SbS^ 

V '■. i77/T, ‘ ' 

__..— 


i5r 


S<!(lJi L irjr.riLi 


I l?'OCI|- 


a-KJjpuii'ii'iw 


i '- 

A?il315-45- 

R i w. 

S-F Lr‘rtm&ivs r G££b6£i?; i ! sri tha r’fia- 

G i o 10 ^ y by Gtrtige Wai i i-.n Towoc Jn 
yMi gc 0*1 S- Smith. 

SiiryiaV'CJ »n IØØ" 


i " IIIXN 1113 1 3 Ihlii' 1 1 ■i - .'L J fi( ] Si ■ ■ -1 

M mifst/i nr-wr iC>- i -i f. 


HEOCtue^ CAM 3 RI AM CARBON: I FE POUS PLEISTOCEN E 













































































































































• t . jjj. i LUimilimiMin—g—1—L‘ Vi".'. .' I L II ' l ->" 

; . i'i - r ■ •■' .. ■• .X ) 

,r - \ \ ?rh L ■■ ulv '• x 


Parphyry F Fa? 


yj>y///w^A 





!. ‘-C^t : v* <6»é ' 

/c -x 


. ! * i-^ -V 1 

BlM\lli/W^&^' / ^ 

/ i -i I 1 '* J Xijtu- '■■■.. 

Wlm^mØ'' n 48 



EOOIOIIC O ED LO BY OM EET 

0-7* 

^, r . „ 

f/7 , ? / i ->x. 


ft.Z W. 


.:/>■■' . : V;:_ :y , . .\ 

/ - 1 ' :/ /Tv '■ TAi/FX ’■-. \ , 

X L / XX/ / -X C' ; |X 

/ . 

X i< / - : XJ\ i 



!" : ■ I ■•■ I I : 




/ 7/ / /!’ (.-■ / 

X' / (PX i/- - '' ■ r 



—I . 


■ • " T.. 


m: 




IÉf xTTxM : )// liv 

.77 

«yNL ■ 

AJ. * * *• ' < . 

/ - - : =- ; ^ -S L 

■ i - - * p * . • • •• _ \ * 

• : r u ■*. . 

■;-< V-; L>-X_ TV \ 

/" 



,7"' ■ : 

L X' /iV-iT^jn-r.?/; ' 





u , 

v O ■■ I ■■;■■■'•>' --"'H 

ø ø 







UTAH 

ri NT IC MINING MA 

SCRTHERH HAliFl 1:2'os ,i ir 

m 


LEGENQ 

SURflCIAL ROCKS 

iUtttit* »>t' 

tir-fcit rrn- .tÆsi 'ikit ?t 
yrt iffli vwjt *tf~ 

r-—I 

Pal 

AlliLvimis 

f*rtF+* PJW ifFlikWat-^-Su'f, 

■ xniJT .TiJf ,■ 


SEDIMENFARY RCCH5 

W .WrAUHidn 
hLY >. r «-'¥VT 
■F;,.i" jlTj-l-fr+J-fr ,* 1 L-tf’ 

lirus/ 


Gh 


Uuukbiig 

fbmifttifvn 

'ÉTiifJ'rm-årfifnjv i’iv ri* 

Sil A ,-i i .'4','T- J . '4 .t‘ 

rIVlil ilrjlHVEVIW; 


C4 


R;.cnnii' 


X ''M..,\r \<: 



«. ■... '■ . 

■ i . i --X vv •• f j i i i ' 1 rx. 

: \.;.\j_ / '•-- 


f ih ■ 'v 
x -- :T. J ^ 

p=,i A * tV-y. 


% ■ 

x 

X. /! , 

H S 

- .-T - r ■ ! v - 


' r i Lj + 

, ' ■ - 





Godiv« 
lime stonc 

■ i'.-jrj.' ■■ i.-.. , l .*■ ■'.J. 1 - yiri Tl/i/.-.'-i -JiXn 

AiVji^-jifirjLni! i" 


CrtiQ 

iEuiJUlKltll 

liiikeatone 

iti'Jt'rruire' It'Turx&'nf j 


et 

P J'iiLi ir 

ciuui^ssil« 1 

rrj'-J, 

tferv .h'lii.V .rJ ff?p/ 


ICN tOUS ROCKS 

'virvifj*' <v/~.ffftiruuis 

l. , ^li , .T^ii h-.'i Ag- 
pirWjfTTi .Y H!Z'i'jt!i m i rL 1 j 
i ittfi fJti J snf‘,a r l 


■ITTa 


■ BiT'^ ivri, Sim !' 


■ ■ . »:■ - ■ * - ■ - x 

. ■ JjLj ■ • "\ 7 ( ••' 7 - f ' x :•' Xx , 

.•• " .. ;i,>X % .I- ... .- 

. r>'i: ■'X (V ■ •' 

. >.•’ i : . i-.-A \ 

xfV-.: i/!. ,>■' • y 3 / / / / 


_/ Bur r i s + o n Pasa. 

S~* r 

■ X, * 

A '•■ 

irayi ft-. 


WiniwJl'Jnki’^ 5 ■ 


is .X'v ’ x ■ i i ^ 

! / ,- x-U / / / .. 

f : . V • ^ f> T 


:X ^ X7 . 

, \ : y : 4 \ U v -\ 


MoiizUulU^ 

’’ vst/L ■■ r/i /w/f J 

Iv^v^v.^ 

I'-.V«'-. x“AV4 V.“A J , 

an 

r.AV/j^C.V.-j.-TA 

l:_. 

Aiit tøsitf 

■'i'ji ..I r?i.-n n jHXIjI 1 JI./'A 

Arfrfr «T/'irrf^ 


- X |\ 4 -V- N I \| ,-R 

. ' prh 

il \.Vv sV) ‘ • X l \-f: 

m 

X i . -Mt . . 

/ >\ \ \ [ ' 

1 7 x? il si i ^ //! ; f 

oh . J i i ■ ^mmggm^ 


prh' 


Xy\ f ;■ 

\\ \ & 


:x 




^. 


v r j ) / ^x 

iVxl 1 f ■ .,\t } ) |7 [ f: -T I./ / ; M A X7 

. w /. \ \ X \ \ v yj / / ,J \ ■, i X 77 • / / i/X-, ) / IB 

AA '/AA A: !. ■ff/r%n%uy f> 

I 1 7 S •.* 


y^/w : 


lAfiKrtrri 

B'tlVO I i le 

■r ^ ^rKl 1 HHAviW-r« ■’ 


■5 r‘ ’ i 

S mm*w *a 

iteuliltr 

■ j i- r M‘.t fr- ■'■ ■ --- 1 '-:",- ■ i.rf‘ 


F-anI f fl 






“FT- T.i\ 


'■-r-'-s/yy! j f \ 

- -S/ 7 , x 



Xi:-/ 7,|,X:Y1 


or 






"-X.. 


S'. 







Xiir-fiAs Reok 


5x\> 


x- 




'■T-sV 


f / / f\ 

4 
/ 
i 


' ■ 


■ 


mS#*' \ \ \ '• y ° 

\ \ \ \ 7° _ 



A\®x./ 


mSm\7> 


11^ 

Fii 


i \ x/ ./ % % '7 \ \ v 

|ij J p' _ \:-\ -X.'- /•' ’ . \ \/' 

■NxIIya ØÆ'?'"i-ø J i // i\5 l V\i v X 7 T\\\/ 

■// 71 V x £7 Wé J ;S\X,. | v/ I iX\ 

* ■ I ! (' h ' ? I i • X/ ^ T4 \ \ 




/ 


X-. 



X 


?'-xr,.s 


w) 7i li 
hUF///r - . i 


i / ; 1 




X 




/TX 


/F>L-x v:>)j TI,. 

f\" v "* * 

• x Ci SiDU^ Pea k h f/ ■: : 

•"' : • v"' .0411 I > ; / 


10 s 


• i rx 


-•■ øøl/. /../ x / Tl/L 


"5— Jmnhh'.i 

X i r } r/.s/ -v-j j f .v 


Kuowu 

piXJcltlCtiw 

icii-iii liEtAliH 

\rn 

iji f >- Jl’wj.-^rV.y jfj 

/ /i , /-it j t.r jr *"fr>i r i"i.- tfir Atirt in v 

[•¥■.:■ li i t.-.-iM 

’ r iJri - j;tirHwi i i ravf 

[ZTj 

J^if,i4r i« 

i* i-n/TY'i.- rJiif/fy arTk-^r: 
ri-. 7.". V> i/ 


HEOtCNE? CAM BP SAN CAR60HIPER00S PLELSTOCCHC 





















































































U, S. GEOLOG 
CHASJ-ES D.v/A] 


JCAL SUEtVST 
LjCGTT Di RECTOR 


EOOJMOMIO OEOLOOY SHEET 


UTAH 

TI NT IC MINING .MAP 



SOUIHEEM KÅLF 


SiiJaLK- 


:rrila E J<“-3 S: E 


M:i ft'JLJI.t 1 


M&mmo^h Pc ak 


K*\ I jr’l 


■ J No I 

SioYi ti Aj&x TuiLH^i 


ILH-lLfL 1 " i rL I ij 211 ! I f! i. 1 i 3 

. f : m 'C:::; -C; 


^f3S3& 


rci 


KOHl&tfØX: 


»■F fcjljTOa W 


a; £?,«-' 


fV aa Ht iH'blii 


t / 

Diamond Pas s 

/ ^ 


:Vi li Sj 


l'-uJJjJV'Lå t« L 1 *1 I 


t'LTrvp-ijAi^i 


L Lh ■ II j.. 


rom iliiLi.' t s. 


rJ» S^"Je iisr4i 


.-H t; 11 1 ' ! frj fc v 


’jT'.i'j- 1 


Maljs (. Ck*iiitar\ 


ria-hli« 'iCaa talnil£li/i| 




iJuritLv Niti 


MnrU I‘VI'T 


:; 11 a h 1 f-si pnot 


siTa t kk rs tv 


^SjifclSnly 




i 1 ?e Jlif: 


^ o w Si al 


Lt+20 


R-jby 


~ r 339 , 5.-i 

iirds-w 


S-F, E.m m on s 8 (5 C øl-5 ;£,«**■ ?n C-har-^c. 
G^pl-gjy tør GtOr^jfr Wørrftrt Taw£i; Jr 
^nd Gi5Qr^. 0^5 Smitil, 

L J j ■ j : j ryr:; :rt Lålil’i 1 . 


Fn’zl1ii l £tfiQu 


Vi njri- J?>«J L 




! - : ¥!-! 


t '[»idLnii] 1 iaatri-'VJi L 30 t V'e! 

/Vi i\ai .■« i'.y snu- -Jfif <r. /r ivV 5 

fttf.viN/ ^/-r lwiFfflrt *rfY//v:i/*>rh .Slart A'./t. VStix/jarrr tf* ÅV t «■ foa r <** a?. WJ ?* . 

rdiri^n 
































































































u. s ,.ooical sukvey 


STRUGTURE- 


:rp 
'3 JElj 


0 T 110 IM BH EET 


UTAH 



TINTIC SPECIAL MAI 


TJ. WALC OT T, DIREC'rø H 


II2W 




Pi ny pr i Reak 




foms rnjg- 


Packs 


ud Beak \ 




1 n, 

IixmSiy 






- Burri^ton Fast: 


iom.KK 

Jti 


- 


mo s. 


qu'rek a J Pcs k 

■> \ 




jS/jfifi*/ 


Trea sure 


nd Di vide 


Buckhorn Mt 


.sUn** J f ?*•■/>' a ‘jt/vnn - 


Hftrr Jfff 


"■'••'ti 

.Sy ri V ‘ 


Tintic Mr. 


- Xfitituj 


tprwff y 


Ufrn/trf S~\ 




rS'y ffifitf 






*■1 w 

S. K Lm m o rt S, Geologi S" bi r: ! i ;1 C,ga. 
GwLogy by W^rrtn Tow&i; Jn 

rtnd G c or go. ØEis Smilh. 

SuPVÉye^. Mi l-ÉJ^V. 


_au„. . ,* • 

%i- ■' \•. •■- •: Saté 

' ■ K _ t; 

■ V £ r " f J />!S^w^i ,krtfisau,wp 
■^KUJ L.--i jlIxi''* 5 ^- ri L - v,iL 

IMJ.Oood&.Gtiogripher in uha r| 
Triåi n £ u I u tin ft by ^.^.Gn n mo?T, 

by Fl.B, MunshiiM ■ 

S ij rveyejd In 


■* Mlk-rf 


r- IGlucui'iciTi 




-——^ 

/ i 






/ yf ..•. 

,/ -Li 


i ^ 1 

/ 



”■ i. , g | - ■ 

/ X. pl 

1 1v 

' f 

f 


l é.m. V 

J 

-.^ 


I EGEND 


SU PflGIAL ROCKS 


s h t!t r tatiQN 

SYUBtilL 3.VUDOL 



Ail uvimii 

/jrirr-riwi .;j-rr ivJta .v.-r.'^j t 



BOJH | L J V] l] I- 
bl kl' E N 'il ti 

'■ .■.i.' jti /m . iruf ^fj-Tirviv Ai 

l‘r J dW - hI> VÆ, kl jr^.in.f r 


J 


SEOlMENTARy BOCKS 


sh-llt sttuan 

SrKtlOL SpMUOL 


Ch 


Ch 


llumhuji 
tlfllLUU.it ni 

iftviJirA'Jrtr! 'irj Aitstfi/^vtr 

'l\nj WrtM&Wi+J 






\1 n 11 ] I L3 L 11 II 
UllK-ttlj»llf 

‘sjtmft-.Jfr. f Fi/|■■ li .!■ u 11|V.- iiftij 

■ AdJTiFjUi/Ai’ H*iV.-JH.hi-nH 


(JotEVfs 

lia ih- sten Li 1 

t ii fi i‘> j Mu .i A/rj. £■ j , i , ?i> ri iflii*t h ry 


J 



i fr^vA 

Ct 

• Cr | 


Tiutir 

i|Lini1 vAtr 

f mit*™ rr ■vtJiiftzifr tri til 

r-Jry JpJLl#? al ény../ 






IGN EOUS ROCKS 

^HE£T JtttlSH 
:-rHJjjL Vr-WEjtfL 


prh 


hiL-kar4 

L^iyt^itÉ- 

i'VlirB-w .rifiif nTtri'fn t 





i5riS?ill . IjLci'-m 

;iikii sheetff 

I. -.H’ 

mi / m s. '. 

^■i i«. * ^ 

Xtn lUKEiiiiii- 

A l rwp 1 7 ?J , jm'ifti r>i 

AndesiEr^ 

/TiHHHr 'T ; — ^ ■n-tFj-.i. 

JC^AiVh irt f-itrfj 


S rh 


k ti 
rli^'Hillli' 

■ Ailhrn'iv fn'iJfj'M mW 
.fri.***! jwujtirtfrvy 


Kl 11 L L 


NE.OGENE ? CAM BRIAN CA R BON I FE ROUS PlTI&TOOCME 
































































































































































































" S.OEOLOGXCAL SURVEY 
CHARLES D.WALCOTT. DIRECTOR 


STIR U OTU BE- S E CTIO M 


m o i c 
o o 


UTAH 

TIN TIC MINING MAT 


S< 'il HH I mIumG A A 



MJ tir 1*1 nlMiwitéB fci'vH 


Soft ion alon*; H • R, 



r«rn>it k-.-i m 


Siri ion 


.“i l on.G 


C - C. 



Cmo 


.VUHt i--! Fil-nvi->J>-H I--V*-I 


i: 


Sr-4l 3f 




I 


J SlLln 


S.F.tmmons.^colO^st irr r.*i3rg£. 

G (to I OgV by GtKsr^é 'iV.-v' ”vv\tr. .1? 
snd Otis Smith. 

jLm i■ vnjf■ r-J Li i I £ 07. 


VOTitk fnd'l 




• TV". 


II irr-ll'IPA 


LEGEND 

SUPFICIAL ROCKS 


, ;Pd 

AlRn'in mi 

■■ ■TfrHiJM jJJ-rJjrVif.T l ..V rlftjl l 

irhi/ jw^F y 


SERIM entary rocks 



lUimLnljf 
ti n-u litium 

f -,■ i Ja i i'' 

i-i i.-p THir-Hi'?r>uir 



■ i r i’j’r.'U'jfi'i-.'j"/ 


[fodiva 

■■ My^-> wd AAj. /■ /bM+flf/wvu.'. 
fJur--/rfi'nr J 



Mftjimotln 

Uiiit-Htipiie 

A.I1-.P- 1 riiuf t,/r, - r- ij'i .lJI VUj'i> i i-Tj t 



Trnliv 

^jmfjrjvriv ifiiiårtaifr »ivfA 
i Jij^LrA' ■■■■■' i'i.j'-.i 


mm& rocks 


W_V\ 

N ii mzi i l sit t. ■ 

/f/i JTJJl^jl-rW ■ 


A 



‘ tu np fTi -rw a i Ti il iiiiyy 
i. r t/n- fri 



[‘riokai'd 

il lvé ^1 i 1 1 ■ 

/tUhfw-‘Wnt *A**fi» i 

swv*:*; 

v.vV : ; 


r.ti 

Sii-nii^o;L 

i-la Vo LLt-* 

i.M^rrjflJ iv As^/p!t.v ■ , . r 


J 


Kl^M/tllLC 

Ihii^s 


[■I kH il insti itV S<T> l ly kELS 



E-ElihnTl Q*' s?BF lØQCk 


N EGGEHG ? C A MEIR1AN CARSCJM L F £ ftQUS PLEUSrOCEfl E 

































































































































































































































forening another gradation in to aedimentary 
deposi 1 s, Some of tli is glacial wash was depoaited 
in tunnels and chance!« in tlie ice, and forms ehar* 
acteristie rid gos and monnds of sand tind gravel, 
known as osars, or cskera, and kames. The 
matcrial depo.dt.ed by tlie ice is called glacial 
drift; iliut wnshéd from the iceonto tkeadjacent 
land ia called modi lied drift, it is usunl also to 
c laas as s ur tidal rocks the deposi ts of tlie sea und 
of lakes and rivers tliat were made at tlie same 
time aa tlie ice depoffidt. 

AGES OF ROCKS. 

Rocks are Inrther distiuguished aeeordiiig to 
the ir relative ages, for they were not formed all 
at one time, bul from ago to age iu tlie eartlra 
history. Classification by age is independent of 
origin; igneous, s-edimentary, and surficinl rocks 
may be of the same age. 

When the [ »red om in an t materi al of a, rock mass 
is essetitially tlie same, and it is bouuded by rocks 
of different materials, it is eonvenient to call the 
mass tlii'oughout its extent a format tov, and sudi 
a formation is the unit of geulogic mapping. 

xScvcral formations con sidered toget her are 
designated a gt/stem. The time takeu for the 
de]>osition of a formation is called an epoté, and 
the time taken for that of ti system, or some 
I arger fraction of a system, a •period. The rocks 
ave mapperi by formations, and the formations are 
classified into systems. The rocks composing a 
system and the time taken for its deposition are 
given tlie same uame, as, for instance, Cambrian 
system, Cambrian pen od. 

As sedi ment ary deposita or strata accumulate 
the y o vinger rest on those that are cider, and the 
relative ages of.the deposita may be discovered 
by obaervirig their relative positions, This rela- 
tionship holds except in regions of intense dis¬ 
tur bauce ; sometimesin sach regions the disturb- 
ttuee of the beds hus been so great tkat their 
position is reversed, and ifc is often .difficult to 
rietenniue the relative eges of the beds frem their 
positions; tben foesils, or the rem -nus of plant« 
and an i måls, are guides to show which of two 
or more formations is the oldest. 

Strata o l' ten contain the reruains of plant s and 
anmod« which lived iu the sea or were washed 
frem the land into lak es or se as or were buried in 
surfieial deposita on the hmd. Rocks that con- 
ta i ti tlie reman is of li fe are called fosetliferous. 
By stud ving these remains, or fossils, it has been 
Ibi i ml that die species of each period of the eartli's 
history have to agreat extent diffem! from those 
of o ther period s, Only the simpler kinds of 
marine i i fe ex i sted when the oldest fossi li feren s 
rocks were deposited. From time to time more 
eomplex kinds developed, and as tlie simpler on es 
lived on iu uiodified forms li fe beeame more 
v ur md. But d nring each period there 1 i ved peeul- 
iar forms, wliieh did not exist in earlier times 
and have not existed since; these are cbaråeter- 
istic types, and they define the age of" any bed of 
rock in which they are foimd. Other types 
pasged on from period to period, and thue linked 
the systems together, forming a cliain of life from 
the time of the oldest fossil i feroua rocks to the 
present, 

When two formations are reniote one from the 
other and it is iiupdssible to observe their relative 
positions, the character i Stic fossil types foimd in 
tb em may determins wkich was depoaited first. 

Fossil remains foimd in tlie recks of different 
arena, provinces, and eontiueats, afford the most 
i m por tant means for eombining iocal histories 
into ;i generul earfh history. 

Colors and patterne ,—To show the relative ages' 
of. strata, tlie history of tlie sedimeutary rocks is 
di vided into period s. The numes of the period« 
i u proper ord er (from new to old), with the color 
or cnlor« and symbol assigiu-al to each, ure given 
iu the table in the next column. The names of 
certain subdivisiona of the periode, frequently 
used in geologic w ri tings, are bracketed agaiust 
the apprepriate period aame. 

To disti ngu i sh the sedimeutary formations of 
any oue period frem those of anotker the patten)s 
for the formations of each period are printed in 
the apprepriate period-color, with the exeeption 
of the fi rat (Pleistocene) and the last (Archean), 
The formations of any one period, excepting 


the Pleistocene and the Archean, are distin- 
guishéd from one another by different patterns, 
made of parallel straight lines. Two tinte of the 
périod-color are used : a pale tint (the underprint) 
A 1 1 ii n ted. e ven ly over the whole si l j-fave rcprcscu t ■ 
ing the period; a dark tint (the o verprint) brings 
out the different patterns representiiig formations. 


Pbbcqp. 



PldiBt-OMQe - , - ... ... 

P 

Any 

»«— ISSed . 

N 

BulTs. 

Ettene (iuclutJSngf OJigocene) ...... 

E 

01 1 ve-bro vtbs. 

Cretaceous. . . P . r r r , 

K 

Olivflgr^os 

Jill-Li rin-i Jumnsdu'l 

jumta-las ( atc \ . - - 

J 

Elne-greens. 

OotboDifiamug (mcludiE^ Pørpiilaji") . t 

C 

Bluee. 

litvoiiirtii.... 

D 

E^lue-pnrplea. 

Hilu rum (meliiduig Ordovlciau} . . . . 

S 

RédpLirpl^, 

C’ambMan. . . 

C 

Pinks 

AJgbDkJ&a ... 

A 

Omnge-brøwnE. 

Artsli Han . r . r , ..* 

* 

Any talon*. 


Eacli formation is fnrthermore given a letter- 
symbpl of the period. In tlie case of n sedimen- 
tary formation of uncertain age the patteirn is 
printed on whiteground in the color of tlie period 
to whidi the formation is supposed to belong, 
the letter-synibol of the period being omitted. 

I lic number and extent of surficial formations 
of the I ’leistoirene render them so importaut that, 
to distinguish them frem tb ose of other periode 
and frem the igueons recks, patterns of dois and 
cirelee, priuted. in any colors, are used. 

The origin of the Archean rocks is not fully 
scttled. Many of them are ctrtainly igneous. 
Whether sedimeutary rocks are ulso included is 
not detennined. The Archean rocks, and all nieta- 
morphic rocks of imknown origin, of whatever age, 
are represented on the maps by patterns consisting 
of skort dasli es inegularly plaeed, These are 
printed in any color, and mav be durker nr lighter 
than the baekgreuhd, If the rock is n se hist the 
ilashes or hue kures may be arranged in wavy par- 
alle] lines. If the rock is known to be of sedi- 
mentary origin the haehure patterns may be oom- 
bined with the parallel-line patterns of sedi- 
mentaty formations. If the metamorphic rock is 
recognized as having been originally igncous, the 
hachures may be combined with tlie igneous 
pattern. 

Known igneous formations are represent ed by 
piltterns of triaivgles or riiombs printed in uiiy 
brilliant color. If the formation is of know n age 
the letter-synibol of the formation is preceded by 
tlie Capital letter-symbol of the }>roper period, 
If the age of tlie formation is un known tlie letter- 
symbol consistsof small letters which suggrst the 
n arne of the rocks. 

THE VARIOUS GEOLOGIC SKE ETB. 

I [iMoriwl ywlogtj $IiM. —This sheet shows the 
areas occupicil by the vaiious formations. On the 
margin is a kgend, which is the key to tlie rilap. 
'.L’o aseertain the meaning of am purticular eolored 
pattern and its letter-symbol on the ni up the 
read er ah ould look for that color, pattern, and 
symbol in the legend, where ke v i 11 find the name 
and deseription of the formation. If it is desired 
to find any given formation, its naine s bould be 
souglit in the kgend and its color and pattern 
noted, when tlie areas on the map correspo udkig 
in color and pattern may be traced out-. 

The legend is also a partial statement of tlie 
geologic hi story In it the symbols and names are 
arranged, lu columnar form, accordtng to the origin 
of the formations- — surficial, sedimeutary, and 
igneous — find w it-lim each group they are plaeed 
in the oi'der of age, so faras known, the youngest 
at the top. 

Eeonomiv tjéologtj —This sheet represents 

the distribution of useful minerals, theoc<: i irrence 
of artesian water, or other facts of economic 
interest, show ing their relations to the features of 
topograpliy and to the geologic formations, Al) 
the formations which appear on the histofical 
geology sheet are shown on this sheet by fainter 
color-pattern s. The areal geology, thus printed, 
affords a subdued background upon which tlie 
are as of productive formations may be em pli asi red 
by streng colors. A symbol for mines is i ntro- 
dueed at each oeeurrence, accompanied by the 
na me of the principal mineral mi ned or of the 
stoné q uar ri ed. 

S'trttdw&æctum skeet. — This sheet exhibits the 
relations of the formations beneath the surface. 


In eliffs, cai^’ons, skafts, and other natural and 
artificial cuttings, the relations of different beds 
to one another may be soen, Aiiy euttiug which 
exhibits t-hoac relations is called a sectEji, and the 
same name is applied to a diagram represent ing 
the relations. I'be nrrangement of recks iu the 
flarth is the earth’s struclure, and a sektion exh i bit¬ 
ing this arrangement is called a dr urt ure etion. 

The geologi s t is not I i mi ted, hovever, to the 
nat li ral and artificial cuttiugs for his information 
eoncerning the earth’s structure. Knowing the 
ni an n er of the formation of rocks, und hu ving 
truced out the relations among beds on the sur- 
face, he eau i uf er their relative positions after 
tb oy pass beneath die surface, draw sectiona 
which repreøent tlie atmeture of the earth to a 
considerable depth, and con s truet a diagram 
ex hi biting whal vvould be s een in the side of a 
cu tting many milea long and sevcral thousand feet 
deep. This is i I lus t rat ed iu tlie followingfigure: 



FJ^. SSketch showiugaTerticaJ etion in tbt? front tjf the 
pie ture, with u liknd40(tpo beyond,. 


Tlie figur« represents n landscape whii-h is cut 
off sharply in tlie foregrouitd by a vertinal plane 
that cutsasection so m to show the nndergreund 
relations nf the rocks. 

The kinds of rock are indicated in tlie section 
by appropi■!ate symbols of lines, dots, and daslics. 
These symbols ad mi 6 of mueft vanatioik but the 
folk nving are generally nsed in sections to repre¬ 
sent tlie com maner kinds of roet; 



LIMtSTONES 


ThJefc ut J tldn. Arpllift^nuø.. Artmotxmi 



lAiiLCiLs id ELrjLtn. Schbi43. Ij£?i<!i3Ug ri.>.'kri, 

^—Symbols uxed to represent difforent kindu rock- 

The plateau in fig. 2 presents towaitl thelower 
laud an escarpment, or front, which is triade up 
of aaudstonea, forming the eliffs, and skåles, con- 
stituting the slopcs, as shown at the extreme luft 
of the téetion. 

The broail belt of lower laud is traversed by 
ae ver al l-idgea, w'liich are seen iu the scction to 
corresjioiid tb betis of saudstouc that rise to the 
surface. The upturned edges of these beds form 
the ridges, and tlie intermediate valley s fol lo w 
the outerops of lime&tone and calcareous ahales. 

Where the edges of the strata appear at tlie 
surface their tbickneas cnn be mens ured and the 
angles at which they dip below the surface can be 
observed. Thuatheir positions undergreuud eau 
be i nf erred. 

heu strata which are thtis mcliued are traced 
imdeigrouiid ill min ing, or bv r inference, il is j're- 
quently observed that they form treugbs or ardies, 
such a« the section shows. But these sandstenes, 
skåles, and i i mes tones were deposi ted beneath the 
sea in uearly flat slieets. That they ure uow bent 
and folded is regarded as proof that forces exist 
which have from time to time caused the earth a 
surface to wrinkle al ung ceitain zones. 

On the right of the sketch the seetion is com- 
posed of achists wlAch are traversed by masses of 
igneous rock. The schists are mueh contorted 
and their arrangement Linderground can not be 
inferred. ilcnce that portion of tlie scction 
del i nentes what is piobabh’ ti - ue but is not 
known by observation or wdl-founded inference. 



In fig. 2 there are three sets of formations, dis- 
ting ti ished by their underground relations. The 
lirst of these, seen at the left of the scction, is the 
set of sandstoues and simles, which lie in a liori- 
zonfal posiuon, These sedimeutary strata are 
uow high above tlie sea, forming a plateau, and 
'their chauge of elevation shou r s that a portion of 
the eartli’s mass has swelled upward from a 
lo'ver to a liigher level. The strata of this set are 
parallel, a relation which is called conformuble. 

The secoud set of formations eousist-s of strata 
which form arehes and troughs. These strata 
were once contimums, but tlie crcsts of the arehes 
have liccn removed by degradation. Tlie beds, 
I i ko th ose of the first set, are coiiformable. 

The horisontal strata of the plateau rest upon 
tlie upturued, eroded edges of the beds of tlie 
secoud set at the left of the scction. The o ver¬ 
ly i ug deposits are, frem their positions, evident ly 
younger than the under ly ing fonnationa, and the 
kending and degradation of the edder strata must 
have oceuiréd between the deposition of the older 
beds and the acouniulaliou of t.hc younger. ’iV hen 
younger strata thus rest upon au eroded surface 
of older strata the relation between tlie two is an 
ttwouforriuthle one, and their surface of eontact is 
an titifvtifftrmiiy. 

The third set of formations conaista of crystah 
line schists aud igneous rocks. At some period 
of their history the sdiists were plicated by pres- 
sure and traversed by eruptions of mol ten rock. 
But tilis pressure and intrusum of igneous rocks 
have not affeeted the overlying strata of the secuncl 
set, Thus it is evident that an interval of consid- 
eru ble duration elapsed betweeai the formation 
of the scliists and the beginning of deposition of 
the strata of the secoud set-. Itu ring this interval 
the schists suffered metamorphisrii; they were the 
scene of eruptive activity; iind they were deepiy 
eroded. The coutact betwéeii the secoud and 
third sets, uiarking a time interval between two 
period« of rock formation, is another uncon- 
formity. 

The scction and landscape in fig, 2 are ideal, 
but they illustrate relations wkich actuall v oeeur, 
The sections in tlie structure-section sheet are 
related to the maps as the scction i el the Hgure is 
relafced to the landscape. The profiles of tlie aur- 
faee in the scction correspond to the actual slopeø 
of tlie ground along the aectiou line, and the 
deptli of any minoral produciiig or water-bearing 
stratum w hich nppears in the section nuyy bc 
maasured frem the surface by using the scale of 
tlie map. 

Columru(i $seetu>n sheet. —-This sheet eoutams a 
coneise deseription of tlie rock formations which 
oceur in the qu ad rangle. The diagrams and 
verbal statements foren a summa ry of the facts 
lelating to the character of tbe recks, to the thick- 
ii esse s of the formations, and to the order of 
acemnulation of successive deposits. 

The rocks are desoibed under the correspoud- 
ing head ing, and their character« are iudicated in 
the colummir diagrams by apprepriate avn i bols. 
'l'he thicknesses of formation« are given under 
the head i ug " Tbickneas in feet,” in rigures wliich 
State the lenet and greatest measurement«, Tlie 
average tbickneas of each formation is shown in 
the column, which ia drawn to a sode — usunlly 
1000 feet to 1 inch. The ord er of accmnulatiou 
of the sediments isahowu in tlie coltnunurarrstige- 
ment) the oldest formation is plaeed at tlie 
bpttoin of the colutnn, the youngest at the top, 
and igneous rock« or other formations, when 
present-, are indieated in their proper l elationa. 

The formation« are eombined into system« 
which correspond with the period s of geologic 
hiatory, Thua the ages of the recks are show o, 
and also the total thickuess of each ayslcm, 

The intervals of time which correspond to 
events of uplift aud degradation and constittite 
interruptious *>f deposition of sediments may be 
indieated graphically or by the word ” unconform- 
ity.” })ri nted in the columnar aectiou. 

Each formation showu lu the coluninar aectiou 
is accompanied by its name, a deseription of its 
character, and its letter-symbol sis used in the 
maps and thei) 1 legends, 

CHARLES D. WALCOTT, 

I > i ret-Utr. 

Revised June, 1897. 

































































